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4 The Avro Arrow is The Arrow weapon system is a 


shown in flight during test bomber-destroyer having super- 
manoeuvres over Ontario. sonic mission capabilities. W 





The Avro Arrow is as big as a World War II bomber yet took off on its 
first flight in only 3,000 feet of the 11,000 foot runway at Malton. 








AN ARROW 
IN THE SKY 


Since its first flight on March 25th, 
the Avro Arrow has been meeting 
the vigorous demands of its exten- 
sive flight test program. Proceeding 
according to plan, the Arrow flew 
faster than sound on its third 
flight, and more than 1,000 miles 


per hour on its seventh flight. 
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For jobs the jets 
can’t do- 


Alvis Leonides engines, which give the Twin Pioneer 
its remarkable take-off performance, have a back- 
ground of more than 10 years operating experience in 
many different aircraft, fulfilling widely different 
functions. This experience, allied to planned develop- 
ment, ensures constant performance and reliability. 


ALVIS 


Leonides Aero Engines 





ALVIS LIMITED - COVENTRY - ENGLAND 
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Outstanding Jet-Age Aircraft 
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Rohe Ss , Keath we pa 


AIR CONDITIONING SYSTEMS are among the 
variety of products developed by Hamilton Standard for 
turbine-powered aircraft. The Convair 880 jet transport 
shown in artist’s concept above will depend on a system 
employing Freon vapor cooling to remove 240,000 BT U’s 
per hour from the air in the aircraft. A constant 75° F. 
will be maintained, with humidity held to 40% and cabin 
pressure at the equivalent of 8,000 feet when the airplane 
is at 35,000 feet. 

A complete cabin air change will be made every 2! 
minutes. The system is lighter in weight and yet more 
effective than units in today’s piston-engine transports. 
Similar Hamilton Standard equipment will be used in the 
Boeing 707s ordered by Trans World Airlines. 








Depend on Hamilton Standard 


Many of the best-known and most widely 
ordered aircraft of the jet age depend on 
Hamilton Standard equipment for their high 
performance and dependability. This equip- 
ment includes fuel controls, jet engine starters, 
air conditioning systems, hydraulic pumps, 
valves, and electronic components, as well as 
propellers for turbine engines. 


Every type of American long-range turbojet 
airliner now in production will use one or more 
of these Hamilton Standard products. So will 
many of the medium-range jet and turboprop 


airliners, as well as a long list of turbine and 
rocket powered military designs—missiles, 
bombers, fighters, and transports. 


For decades Hamilton Standard has been 
the world’s leading designer and builder of 
propellers, which are used today by approxi- 
mately 90% of the free world’s modern air- 
liners. Today new and expanded facilities for 
research, development, and production as well 
as years of aviation experience stand behind 
Hamilton Standard’s superior jet age products 
for all aviation. 





NEW HYDROMATIC PROPELLER for turboprop 
engines has been specified by KLM Royal Dutch 
Airlines for the Lockheed Electra, at left above. This 
four-bladed propeller will also be used on advanced 
Lockheed C-130B military turboprop transports. An 


integral oil control and a “beta control” to change or 
reverse pitch on the ground are among the new 
features. Hamilton Standard has worked for ten 
years on propeller development directly associated 
with turbine engine applications. 


UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U. S. A. 


Sole foreign distributor for: 


European Offices: 3/5 Warwick House Street, London SW1, England 


PRATT & WHITNEY AIRCRAFT Aurcraft Engines * HAMILTON STANDARD Propellers and Aircraft Equipment 
SIKORSKY AIRCRAFT Helicoplers + CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. Aircraft Engines 
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GENEVA 


is preparing 
for the jet aircraft age 








GENEVA AIRPORT 























Even a small area of rough ground 


must be sufficient for the take-off or landing of 
an aircraft used in agriculture or for ambulance, 
liaison and patrol service. 

It is child’s play to the 


L60 BRIGADYR 


special high-wing multi-purpose monoplane of 
Czechoslovak manufacture. 

Low minimum speed, long range. 

Also suitable for the transportation of goods and 
passengers, towing of gliders and advertising 
signs, etc. 

Do you wish to know more particulars about it? 
We shall gladly send you a prospectus in which 
you will find many other interesting data. 


OMNIPOL - PRAHA 
CZECHOSLOVAKIA 


Agents: Argentina: Dr. M. Insua, Arenales 1161, Buenos 
Aires . Austria: Ing. A. Rutte, Berggasse 16, Vienna IX 
. Belgium: R. Heuvelmans, 36, avenue Albert-Jonnart, 
Brussels . Denmark: Hammers-Luftfahrt, Vesterbrogade 54, 
Copenhagen V . Finland: Mateko O. Y., Mariankatu 15, 
Helsinki . France: Henri de Montmarin,rue Georges-Bizet 22, 
Paris 16° . Holland: R. Uges, Handelmaatschappij “ Het 
Oosten”, Thierenskade 27, Rijswijk, ZH . Switzerland: 
Aero-Craft, Bahnhofstrasse 77, Zurich . West Germany: 
Autohage m.b.H., Schmittstrasse 47, Frankfurt. 














In preparation for the 

CARAVELLE’s entry into service on the 
scheduled air routes of two continents, 
Sud-Aviation is building up a world-wide s00z 
maintenance and after-sales organization 


An efticient after-sales service 





for the most economical airliner 











37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL. : BAG. 84-00 — SUD AVIATION CORP. 500 FIFTH AVENUE - NEW-YORK. 36. N.Y. U.S.A. 


656 











b | 





F Pa RESTRICTED 
Ee 22 TEST CELL 


More Westinghouse developments for the aviation industry 








New J-54 jet engine—from blueprint to flight test in 11/2 months! 


The relatively small size, long life, and low fuel consumption at test bed. In addition to having delivered completely stall-free 
high altitudes of the J-54—a new jet engine developed by performance over a broad operating range, the J-54 passed all 
Westinghouse — make it highly suitable for both commercial engine light-off and jam acceleration tests. 
and military applications. Measuring only 35 inches in diameter and 10 feet in length, 
In the 6,000-Ib. thrust class, the J-54 makes extensive use the J-54 offers operational flexibility, rugged but lightweight 
of titanium alloys to achieve its compact size, light weight and construction, and low operating costs. Write for detailed infor- 
design simplicity. It has already passed successfully an unofficial mation and engineering data on this new axial-flow jet engine 
150-hour endurance test and initial flight tests in a B-45 flying by Westinghouse. 


If you’d like additional information on the developments shown here or help on specific aviation engineering problems, 
write to Westinghouse Electric International Company, Box 345, Wall Street Station, New York 5, U. S. A. 


Ser ergemen meme + 





Aero 13 system 
finds, tracks, 
aims at target 


Micarta aircraft 
pulleys weigh less, 
last longer 





Today’s high speeds place heavy loads on aircraft cables and pulleys 


There’s little chance for unfriendly aircraft to escape from the 
...good reason to specify pulleys made of Westinghouse Micarta. 


f 
Westinghouse Aero 13 airborne armament control system. This highly 
accurate system locates and tracks a target by radar. Then a computer Half the weight of aluminum, stronger pound for pound than structural 
automatically figures out the best attack course and supplies the pilot | steel, Micarta withstands vibration, shock, impact and corrosion. Pul- 
with firing data. Compact and lightweight, the complete Aero 13 system F ' leys molded of Micarta subject cables to minimum wear. Complete 
slides in and out of a jet’s nose for fast, simple maintenance and | line available. Write for “Booklet 8-S.” 

replacement. Write for “Booklet 8-R.” 





YOU CAN BE SURE...IF IT's Westinghouse @ 
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Two years service with the Royal Air Force has established the Jet Provost ab initio/basic trainer as the best 


aircraft for its purpose, and the Mk3 is now in production for the re-equipment of Flying Training Command. 


VOV05T~ 


Powered by one Armstrong Siddeley Viper Turbo-jet 


Improvements over the MkI include a_ redesigned 
undercarriage and windshield, a later mark Viper 
engine of increased power, increased fuel capacity and 


the installation of ejection seats. 


The Jet Provost can be supplied to overseas air forces 
with or without ejection seats and can also be equipped 
with armament—machine guns, bombs and rockets— 


for use as a weapons trainer or as a tactical weapon. 





HUNTING AIRCRAFT LIMITED 


A Hunting Group Company. 


LUTON, BEDFORDSHIRE, ENGLAND and at 1450, OCONNOR DRIVE, TORONTO, CANADA 








Interavia Essay Competition 


In order to give all interested readers the opportunity to 
participate in the Essay Competition, first announced in the 
June 1958 issue, the competition rules are re-published 
below. 

Competitors are also requested to comply with the 
following two minor points in order to facilitate the work of 


the Secretariat. The outer cover of entries submitted should 
be clearly marked Essay Competition. Secondly, any refer- 
ences quoted to other publications must be clearly annotated: 
for books, the full title, the author, publisher, city and year 
of publication should be given; for periodicals, the full title, 
number, date and page referred to. 


Competition Rules 


w Article 1: On June 15th, 1958, Interavia is opening an 
international contest to be known as the “ INTERAVIA Essay 
Competition ”. 


w Article 2: The competition is open to all Interavia 
readers. Members of the Interavia management, editorial 
and administrative staffs, and their families are debarred 
from participating. 


mw Article 3: Essays may be submitted on one of 
the following two subjects: 


@ Aijir Travel for All 


How can the airlines—in particular the European air- 
lines—make air travel accessible to the broadest sections 
of the population, without endangering their economic 
stability ? 


Guided Missiles or Piloted Aircraft ? 


Is the piloted aircraft played out, must it abdicate in 
favour of the guided missile, or will the two weapons 
continue to exist side by side for a long time to come ? 


m Article 4: Essays will be accepted in English, French or 
German. They should not be longer than 3,000 words and 
must not have been published previously. 


m Article 5: Manuscripts (in two typewritten copies) must 
reach the Interavia Secretariat, 6, rue de la Corraterie, 
Geneva, Switzerland, not later than 12 noon on December 
31st, 1958. Handwritten manuscripts or manuscripts arriving 
after that date will not be considered. 


w Article 6 : The name of the author may not appear on 
the manuscript, which must be signed with a pseudonym. 
All manuscripts must be accompanied by a sealed envelope 
containing the author's full name and permanent address, 
together with the pseudonym used. These envelopes will 
not be opened until the Panels have made their decisions. 


w Article 7: The Panel of Adjudicators for Sub- 
ject No. @ is composed as follows : 


Honorary Chairman: His Royal Highness Prince Bernhard of the 
Netherlands. Members: General |. A. Aler, President, KLM; Professor 
A. Ambrosini, head of the Italian Delegation to ICAO, Professor of 
Air Law at the University of Rome; Dr. W. Berchtold, Chairman of 
the Board, Swissair; Don Tomas Delgado, President, Iberia; Max. 


Hymans, President, Air France; Basil Smallpeice, Managing Director, 
BOAC; S. Yanagita, President, Japan Air Lines; Dr. E. E. Heiman, 
Managing Director, Interavia. 


The Panel of Adjudicators for Subject No. @ 
is composed as follows : 
Honorary Chairman: Professor Theodore von Karman. Members: 
Marshal of the Royal Air Force Sir Dermot A. Boyle, Chief of the Air 
Staff; Professor G. Gabrielli, Managing Director of Fiat Aviazione; 
Courtlandt S. Gross, President, Lockheed Aircraft Corporation; General 
Josef Kammhuber, Inspector of the West German Air Force; Engineer 
General Paul Mazer, President, Nord-Aviation; Dr. E. E. Heiman, 
Managing Director, Interavia. 


Should any member of the Panels be unable to officiate, 
the Interavia management will appoint a substitute. 


mw Article 8 : The decisions of the Adjudicating Panels are 
final, and no correspondence can be entered into. 


mw Article 9: The best essay on each subject will be 
awarded a cash prize of $ 1,500, the runner-up a cash prize 


of $ 1,000. 


Interavia reserves all rights for publication or translation 
of the prize-winning essays—without payment of fees—in 
‘Interavia Review of World Aviation" or in any other 
publication of its choice. 


Interavia also reserves the right to publish non-prize- 
winning essays, under terms and conditions to be agreed 
with the author. 


w Article 10: If in the Panel's opinion no essay reaches 
the prize-winning standard, the prize money will be paid 
into a charity, to be selected by majority vote of the Panel 
concerned. 


m Article 11: The address given in the sealed envelope 
must be one at which the participant can be contacted at 
any time during the period of the contest. 


w Article 12: Submission of a manuscript implies accep- 
tance of the competition rules. Interavia can accept no 
liability for the loss of manuscripts, which will not be re- 
turned. The Geneva, Switzerland, civil courts are the only 
competent authority for the settlement of any disputes arising 
from the contest. 

INTERAVIA S.A., Geneva. 


Additional announcements regarding the competition will be made from time to time 
in “Interavia Review of World Aviation"’. 





INTERNATIONAL MEETINGS 
AND CONFERENCES 


July Ist-Aug. 2nd: UNO 26th Session 
of the Economic and Social Council (dis- 
cussion of reports submitted by speciali- 
zed agencies, including ICAO and WMO). 
Geneva. 

July 8th-lilth: IAS National Summer 
Meeting, Institute of the Aeronautical 
Sciences. Los Angeles. 

July 8th-18th : International Congress on 
Electric Standardization. Stockholm. 

July 8th-18th : MIT Course on Fluid 
Power Control. Massachusetts Institute 
of Technology, Cambridge, Mass. 

July 10th-12th: FAI Royal Aero Club 
National Air Races, 1958, British Air 
Racing Championship, King’s Cup Air 
Race, British Lockheed International 
Acrobatic Trophy Competition. Baginton 
Aerodrome, Coventry. 

July 14th-15th : NACA Triennial Inspec- 
tion Ames Aeronautical Laboratory. 
Moffett Field, Calif. 

July 16th-20th : 7th International Air Show. 
Venice. 

July 26th-Aug. 4th : BGA - National Glid- 
ing V,eek, British Gliding Asscciation. 
July 30th-3ist: Airline Electronics En- 
gineering Committee Meeting. Aeronau- 

tical Radio Inc. Denver, Colorado. 

Aug. Ist-16th : FAI World Parachuting 
Championships. Czechoslovak Aero Club. 
Bratislava. 

Aug. 5th: IATA Traffic Conference 1, 
Agency Committee. Miami. 

Aug. 5th-6th : IAS-ARS Technical Meet- 
ing on Space Exploration. San Diego. 

Aug. 6th-8th: AIEE Technical Confe- 
rence on non-linear magnetics and ma- 
gnetic amplifiers. American Institute of 
Electrical Engineers, Los Angeles. 

Aug. 7th-8th : ASQC — American Society 
for Quality Control Annual Con- 
ference. San Diego. 

Aug. 10th-16th : International Congress on 
Radiation Research National Academv 
of Sciences, National Research Council, 
Radiation Research Society. Burlington, 
Vermont. 

Aug. 15th-18th : Grand Prix de France 
French Aero Club. La Baule. 

Aug. 18th-21!st: ASME Heat Transfer 
Conference. Evanston, Illinois. 

Aug. 19th-22nd : IRE Western Electro- 
nie Show and Convention Institute of 
tadio Engineers. Los Angeles. 

Aug. 24th-30th : IAF 9th Annual Con- 
gress of the International Astronautical 
Federation. Amsterdam. 

Aug. 30th-Sept. 8th: Exhibition of Ana- 
logue Computers, organized by the Inter- 
national Analogue Computing Associa- 
tion. Strasbourg. 

September : IATA 11th Technical Con- 
ference. French Riviera. 

Sept. Ist-9th : AICA Second Internatio- 
nal Conference on Analogue Computing, 
organized by the International Analogue 
Computing Association. Strasbourg. 

Sept. Ist-7th : SBAC 1958 Flying Display 
and Exhibition. Farnborough. 

Sept. Ist-15th : RAeS 6th International 
Aeronautical Conference. Folkestone and 
London. 

Sept. 2nd-6th : PAES 5th Convention 
of Pan American Engineering Society. 
Montreal. 

Sept. 3rd-10th : AIC 2nd International 
Congress on Automation International 
Automation Association. Namur. 

Sept. 3rd-23rd : WMO - Assembly of the 
World Meteorological Organization. Ge- 
neva. 








| New York Finance Notes 





U.S. Air Transportation and A‘rcraft Industry in Mid-June 1958 


BY SCOTT HERSHEY, NEW YORK 


Air Transport 

After some rough financial weather in 
the first two months of this year, the tur- 
bulence ended for the airlines in March 
figures just released which showed the 
carriers back in the black. The 6.6 percent 
interim fare increase granted by the Civil 
Aeronautics Board seems to have substan- 
tially reduced the deficits which had piled 
up in January and February. 

The combined net operating loss of the 
twelve leading domestic lines for the first 
quarter amounted to $4,711,000. For the 
earlier two-months period they had a deficit 
of $12,455,000 from their operations. This 
means that in March alone the twelve lines’ 
combined net operating income was 
$7,744,000. This may seem reaching a little 
for good news, but the airlines can use 
some good news of this kind, however 
slight. 

Total operating revenue for the first 
quarter this year amounted to $ 385,366,000 
as compared with $360,370,000 for the like 
period in 1957. Revenue passenger miles 
were up too, for the period, to 6,263,670 for 
the quarter as compared with 5,994,670 for 
the 1957 period. 

Pan American, for the first quarter. 
showed operating revenue of 464,308,000 as 
against $66,787,000 for th2 same quarter 
last year, but net operating income showed 
a deficit of 47,407,000 for the quarter as 
against a deficit of 42,169,000 for the same 
period the year before, reflecting the de- 
creased operating revenue. 

One of the few four-Months’ reports avail- 
able, that from American Airlines, shows 
net income of $2,909,000, almost equal to 
the 52,991,000 a year ago. C.R. Smith, pre- 
sident, said the company should be able to 
hold its current dividend on the common 
stock and that the current rate of 51] 
would continue to be paid this year. 

An interesting development in overseas 
operations was the agreement by Seaboard 
and Western Airlines, all-cargo carrier, to 
purchase a 25 percent minority interest of 
500,000 shares in Aerlinte Eireann Teoran- 
ta, the trans-Atlantic Irish national airline. 
Under the agreement, subject to CAB 
approval, Seaboard and Western will pay 
$1,460,000 for the shares. 

The CAB entered the financial picture 
from another angle when it agreed to gua- 
rantee 90 percent of a proposed $1,000,000 
loan by four New York City banks to New 
York Airways, a helicopter line operating 
in the New York metropolitan area. 


* 


Aircraft Industry 

There was some good news from the air- 
craft manufacturing industry, with Repu- 
blic Aviation hiring again after a slow 


period, following acceptance of the F-105. 
Republic stock is around 28 currently as 
compared with its high of 291/o for the 
year and its low of 16 1/s. 

On the West Coast, Boeing reported that 
sales rose 40 percent and net earnings 17 
percent in the first quarter of 1958 com- 
pared with the same period last year. Sales 
amounted to $411,051,648 and $292,711,969 
respectively. Net profit was %9,499,190 
compared with 48,075,464 in the first three 
months of last year. 

Lockheed Aircraft increased first-quarter 
earnings to 45,076,000 from the 43,415,000 
cleared in the first three months of last 
year. Sales totalled $238,670,000, a gain of 
22 percent above the $195,479,000 volume 
for the same period a year ago. Sales for 
1958 are forecast at about %800,000,000 
($868,315,000 in 1957). 

Northrop Aircraft earned around $3 a 
share in the nine months ended April 30th, 
1955, up from $2.33 a share in the like 
period of fiscal 1957. Despite recent lay- 
offs, the company is expected to earn more 
for the year to end July 31st than the 
43.62 a share reported for the preceding 
year. 

The net income of United Aircraft, re- 
flecting substantially larger’ sales of 
4308,847,101, increased to $11,543,934 in 
the first quarter, from %10,967,663 in the 
corresponding period a year ago. Profit is 
equivalent to 41.78 a share on common 
stock. It compares with $1.69 a share for 
the first three months a year ago when 


sales were %297,993,962. 
-* 


The market, generally, has been showing 
some strength recently, although the 
pattern is irregular. The tone and_ be- 
haviour of the market suggests an uncom- 
pleted uptrend. Disturbing developments 
are largely taken in stride and only mode- 
rate encouragement is required to produce 
forward movement. Selected aircrafts have 
moved with the market, although there 
have been no outstanding gains in recent 


weeks. 





Photo Credits: Front cover: Lockheed Aircraft Corp. ; 
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(12), Sabena (3), Gillyns (2); p. 719: Interavia; 
pp. 720-721: manufacturers; pp. 722-723: Foto 
Wimmer, Berlin (2), Interavia (8); pp. 724-726: 
BEA (1), Helikopter Service (1), manufacturers 
(12); p. 738: manufacturers (5), Interavia (1); 
p. 739: U.S, Navy; pp. 740-741: Sovfoto (3), 
U.S, Army (3), manufacturers (1), Interavia (2) ; 
pp. 742-743: manufacturers; pp. 744-745: manu- 
facturers ; p. 746: manufacturers (2), Interavia (1). 








ORPHEUS-powered Taon 
breaks a world speed record 


FRENCH STRIKE FIGHTER FLIES 1,000-km CLOSED CIRCUIT AT 649°7 mph 


Powered by the Bristol Orpheus lightweight turbojet, a Breguet 


1001 Taon strike fighter has broken the world speed record for 


the 1,000-km closed circuit. 


The Taon covered the specified distance in 57 minutes 23 
seconds—an average speed of 649.7 mph. It was powered by a 
standard Orpheus B Or 3, developing 4,850-lb thrust. The pre- 
vious record speed was 635.66 mph, achieved by an aircraft 


fitted with an 8,160-lb thrust engine. 


The Orpheus/Taon’s new record has been officially confirmed 


by the Federation Aeronautique Internationale. 








World's most advanced lightweight turbojet 

The Bristol Orpheus is the most advanced lightweight turbojet 
in the world—outstanding for its thrust to weight ratio and de- 
sign simplicity. The B Or 3, weighing 825 lb, has a thrust/weight 
ratio of almost 6:1. 

Latest version, the B Or 12, has a still higher ratio, giving 
6,810-lb thrust dry, over 8,000-lb with Bristol simplified reheat. 
This engine is to be installed in the developed version of the 
Breguet Taon. 

Already the Orpheus is specified for no fewer than 14 different 


aircraft. 


BRISTOL 
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Aero -Engines 


BRISTOL AERO-ENGINES LIMITED 
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ETSTAR 


The JETSTAR was built with 
Lockheed funds to fill 


specific military needs. 






In tests it has flown faster than ap 
500 knots, and cruised at altitudes 
of 45,000 feet. The first prototype is 
now undergoing Air Force evaluation testing at 
Edwards Air Force Base. 

A 10-passenger plane in its standard configuration, 
the JETSTAR has built-in flexibility of interior design 
which gives it the capability of performing many 


important Jet Age military missions: 


Lockheed means leadership 


GEORGIA DIVISION :- ‘Lockheed Aircraft Corporation, Marietta, Georgia / USA 


Now flying! 
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an “economy size” jet of sweptwing design, that can match the performance of large 
jet transports... but at a fraction of their costs. 







sone 


the new 


multi-mission 
Lockheed 





1. Navigator-Bombardier trainer 


No 


. Electronics countermeasures trainer 

3. Airways and air communications systems inspection 
4. High-priority cargo carrier 

5. High-priority personnel transport 

The only aircraft of its kind flying today, 

the JETSTAR has the rugged stamina and easy main- 
tainability designed into all Lockheed planes. 


These qualities assure long 






life and maximum utilization— 
more important today than 


ever before in our history. 
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MARCONI 
DOPPLER NAVIGATOR 


No loss 
of performance 


at high altitude 
over calm sea 


The Marconi Doppler Navigator, AD 2300, has recently been 





flown many times at altitudes greater than 45,000 feet over sea 
with surface winds of only 5 to 10 knots. Under these severe 
conditions, with 45 degree angle of bank, the equipment operated 


with absolutely no loss of technical performance. 


MARCONI DOPPLER NAVIGATOR AD 2500 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 






































The Halford Research Laboratory 


Engineers, ideas and equipment—the founda- 
tions of all research in engineering and con- 


tinuing progress in industry. Here, at the 


experimental establishment of thede Havilland 


Engine Company, an experienced team of 
engineers, versatile in their approach to the 
problems under research today, have the 
comprehensive power plant and facilities de- 
manded by the widening scope of modern 


technology. 


Rocket-engine testing 
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Continuous research speeds the way ahead 


THE DE HAVILLAND ENGINE COMPANY 


LEAVESDEN, HERTFORDSHIRE, ENGLAND 














the safe, comfortable short take-off aircraft 
















for 6 persons. 


The DO 27 has proved to be a versatile aircraft for both 
military and civil applications in Germany and abroad. It 
is now also available as a touring aircraft for the most 
pretentious demands of pilots. Six comfortably upholstered 
seats for pilot and passengers, attractive interior decoration, 
efficient sound proofing, and a baggage space accessible 
from the outside—such are the features of the DO 127, the 
comfortable touring aircraft, which is also remarkable for 
its superior flying qualities. 





DORNIER-WERKE GMBH FRIEDRICHSHAFEN-MUNCHEN 


Telephone Munich 80835 _ Telex 05 - 23543 


Sales : Munich-Neuvaubing 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































SOCIETE NATIONALE 
D'ETUDE ET DE CONSTRUCTION DE MOTEURS D’AVIATION 


150, Boulevard Haussmann - PARIS-Vill 
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As more high-performance turbo-prop and turbo-jet aircraft come into 
service, so the problems of Air Traffic Control become more acute. For 
these aircraft, precise navigation is more than ever the paramount 
need if they are to climb and descend safely through varying levels of 
medium and low altitude aircraft. 


The accuracy and flexibility of the Decca Navigator, which contin- 
uously pin-points the pilot’s exact position, ensures the efficient 
working of any traffic pattern, however complex. Holding areas can be 
designated and flown precisely at any altitude however high. No other 
aid can do this. Furthermore, no re-positioning of ground facilities is 
required if airways, terminal area procedures or holding patterns have 
to be changed for any reason. 


The Decca Navigator can do much to reduce separation standards, so 
essential to economical use of air space. Indeed, it is the inherent pre- 
cision and reliability of the Decca System that adds to the safety of 
high-performance aircraft, both in terminal areas and en route. 
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All BEA Viscounts are fitted with the Decca Navigator. 
Invaluable information on the requirements of jet 
age air traffic has been gained from over four 
years’ operation in these aircraft. 


tHE DECCA 
NAVIGATOR 


THE WORLD'S MOST ACCURATE NAVIGATION SYSTEM 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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Deadline Notes 


@® Scandinavian Airlines System has placed an order with 
Sud-Aviation for six additional Caravelle medium-range air- 
liners. The aircraft will be fitted with Rolls-Royce Avon 527 jet 
powerplants. Thrust 11,710 lb. each ; cruising speed 513 m.p.h. 
The first series of six Caravelles for SAS will have Rolls-Royce 
Avon 522 engines of 10,505 lb. thrust each. 


@ Air Algérie, which last March placed an order with Sud- 
Aviation for two SE.210 Caravelle jet airliners, has taken up 
an option acquired at that time on a third aircraft. Confirma- 
tion of the contract has brought Sud-Aviation’s Caravelle 
backlog to 32 firm orders and 31 options. 


@ KLM Royal Dutch Airlines will inaugurate an Amsterdam- 
Warsaw-Moscow service on July 21st, 1958. The route will be 
flown weekly with Douglas DC-6Bs. In summer 1959 the service 
will be increased to two flights weekly. KLM is to open a 
booking office in Moscow. A test flight on the Amsterdam- 
Warsaw-Moscow route is planned for July 1st. Aeroflot will 
also commence a weekly service from Moscow to Amsterdam 
with the Tupolev Tu-104. 

@ Ethiopian Airlines inaugurated a new thrice-weekly Addis 
Ababa-Frankfurt service on June 21st. The route will be flown 
with DC-6Bs, which have a seating layout for 28 first-class and 
43 tourist-class passengers. Departures from Addis Ababa are 
made on Monday, Wednesday and Saturday, and from Frankfurt 
on Tuesday, Thursday and Sunday. On the Frankfurt-Addis 
Ababa route stops are made in Athens, in Cairo and Asmara 
on Thursday and Sundays, and in Khartoum on Tuesdays. On 
the return flight stops are made in Athens, in Asmara and Cairo 
on Wednesdays and Saturdays, and in Khartoum on Mondays. 


@® Hunting-Clan African Airways introduced tourist-class pas- 
senger and cargo services in Central Africa on June 30th. 
Tickets will be interchangeable with Central African Airways’ 
Beaver service to Barotseland. Hunting-Clan African Airways 
operates services from Salisbury to Kariba, Lusaka, Broken Hill, 
Ndola, Fort Rosebery, Kasama and Abercorn and from Salisbury 
to Livingstone, Mongu, Lusaka and Kariba. 


@ Landing fees in Central Africa have been increased by about 
75 percent. They range from 7s Od for a day landing by an 
aircraft of up to 1,000 lb., to £37 3s Od for a day landing and 
£49 10s 6d for a night landing by an aircraft of between 155,001 
and 160,000 lb. The new fees have been published in a Govern- 
ment Gazette notice of the Federation of the Rhodesias and 
Nyasaland. 

© Indian Airlines Corporation, New Delhi, has been accepted 
as an active member of the International Air Transport Associa- 
tion. LATA now has 77 active and eight associate member air- 
lines. Indian Airlines Corporation and Air-India International 
are to be the hosts at the 14th General Meeting of IATA to be 
held in New Delhi from October 27th-31st, 1958. 


@® The fourth Public Relations Conference of the International 
Airlines will be held in Hamburg, Germany, from November 24th 
to 27th under the auspices of the International Air Transport 
Association. Public relations directors of IATA member air- 
lines serving all continents will discuss a wide range of mutual 
problems under the general theme of “ Public Relations in a 
Changing Industry”. A number of international authorities in 
aviation, travel and public relations fields have been invited 
to participate in various phases of the discussion. Deutsche 
Lufthansa will act as host airline, while H. G. von Studnitz, 
Manager of Deutsche Lufthansa, is in charge of arrangements ; 
S. Ralph Cohen, Public Relations Officer of IATA, is Secretary 
of the Conference. 


@® Rolls-Royce Limited has taken orders worth £7,500,000 
from seven South American airlines since 1954 for turboprop 
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and turbojet engines and expects further business as other 
South American airlines re-equip with turbine-powered trans- 
ports. To meet the growing volume of business Rolls-Royce 
has set up a new subsidiary company in Brazil to manage the 
depot. The base, which will probably be in the Sao Paulo area, 
will contain complete overhaul and spares facilities for the 
whole range of Rolls-Royce engines going into service in South 
America, including modern test beds for running these engines. 
The Brazilian base will initially provide overhaul and spares 
service for the Dart turboprops in the Vickers Viscounts ordered 
by VASP of Brazil, and for the Avon and Conway jets ordered 
by VARIG for their Sud-Aviation Caravelles and Boeing 
707-420s. It will also be available for the other customers of 
Rolls-Royce in South America, including operators of the 
company’s range of diesel engines. Similar establishments in 
Canada and Australia, managed by Rolls-Royce subsidiary 
companies, have been in existence for some years. 


@ The Tushino Air Show, which will be held this year on 
July 20th, will this time be devoted to civil aviation and sports 
flying only, according to the newspaper “ Krasnaya Zvezda” 
(‘Red Star”). The paper, quoted by Agence France-Presse, 
gave the following programme : 1) Demonstration of the latest 
glider types and glider aerobatics. 2) Demonstration of heli- 
copters and a VTOL experimental vehicle. 3) Demonstration 
of sports and transport aircraft. 4) Parachute jumps. 


@® Douglas Aircraft Company announces a plan to increase 
utilization of DC-8 jet airliners by maintaining inventories of 
spare parts in New York and Europe. By stocking a broad 
range cf spares at Idlewild International Airport, the company 
will be able to provide emergency replacements to airlines 
operating on the Eastern seaboard and in Europe faster than 
from California. Some major assemblies, too large for easy 
shipment from New York in commercial passenger transports, 
will also be maintained at a central point in Europe. The spares 
will be Douglas proprietary items only and will not include 
components of other manufacturers. 

® The Douglas C-133B military transport, a more powerful 
version of the C-133 Cargomaster, was revealed at the end of 
June this year. The new version will be powered by improved 
Pratt & Whitney T34-9W engines, which will provide 12 percent 
more power and a 5.4 percent reduction in specific fuel con- 
sumption. Gross weight has been increased to 286,000 lb. (as 
compared with 255,000 lb. for the C-133A); structural changes 
in the aircraft include enlargement of the main cargo door 
envelopes to permit easier handling of the Atlas missile and 
improve loading capacity for the Thor, Jupiter and Titan 
missiles. Douglas claims that the C-133B will be able to 
transport more than 26 tons for a distance of 4,000 miles at 
an average speed of 320 m.p.h. Cargo will be carried at a cost 
of approximately five cents per ton mile. Fifteen C-133Bs are 
now on order, extending production of the series until 1961. 


® Northrop Aircraft Inc. has given its manned space labo- 
ratory programme the company designation of Project Broom 
(Ballistic Recovery of Orbiting Man). A research and develop- 
ment proposal which calls for placing a recoverable manned 
space capsule into orbit within three years is being prepared 
for submission to the U.S. Air Force. The Northrop proposal 
is based on the use of existing rocket propulsion systems to 
place the capsule in orbit. Pending an Air Force decision, 
Northrop will continue Project Broom studies on its own 
initiative. 

@® Aeronutronic Systems Inc. has announced the completion of 
a new inissile research laboratory, the first unit of its new 
plant in Newport Beach, Calif. The new laboratory will con- 
centrate on development of re-entry missile nose cones. The 





laboratory is one of a proposed system of research facilities 
and prototype manufacturing installations planned for the site 
by the Ford Motor Company subsidiary. 


@ Space Technology Laboratories, a division of Ramo- 
Wooldridge Corporation responsible for system engineering and 
technical direction of the Air Force Atlas, Titan and Thor 
ballistic missile programmes, has been incorporated as an 
independent company. Dr. Simon Ramo will continue to direct 
the operations of Space Technology Laboratories. 


@ Roy W. Johnson, Director of the Defense Department’s 
Advanced Research Projects Agency, has ordered the establish- 
ment of a new radar “ fence” capable of tracking all satellites 
flying across the United States at altitudes of up to 1,000 miles. 
Radar detection facilities on the East and West Coast are to be 
built by the Naval Research Laboratories. These will supple- 
ment the Minitrack stations now set up at San Diego, Calif. and 
Blossom Point, Maryland. When fully developed, Johnson added, 
the network “ will have the capability to detect all satellites 
and determine their orbits whether or not they emit communica- 
tions signals”. Work on the new system is to begin immediately 
and the network should be in operation by the end of this year. 


@ Sherman M. Fairchild has been elected to succeed James 
A. Allis as Chairman of the Board of Directors of Fairchild 
Engine and Airplane Corporation. Allis, who retires at 77, will 
continue as a Director. 


@ Brigadier General John M. Sterling, USAF (Retd.) has 
been appointed as Director of Operations in Europe for Republic 
Aviation Corporation. Sterling, who is 53, has also been 
appointed Vice Chairman of the Board of Directors of Republic 
Aviation International S.A. which has headquarters in Lugano, 
Switzerland. Sterling, who will administer the entire European 
organization, was formerly assistant to Alden R. Crawford, 
Vice President for European operations. Crawford has been 
transferred to the United States where he will supervise and 
administer Republic’s engineering and guided missiles division. 
@ Professor Willy Messerschmitt celebrated his 60th birthday 
on June 26th. It may be remembered that an agreement on 
close collaboration in the fields of research and development 
was recently concluded between Professor Messerschmitt’s air- 
craft design office and Messerschmitt AG, Augsburg. Under 
the terms of the accord, the design team of Professor Messer- 
schmitt’s Technical Office will be incorporated in the Messer- 
schmitt AG company. Prof. Messerschmitt will be in charge 
of all development work. 


@ The United States Navy has awarded a $65,000,000 contract 
to Goodyear Aircraft Corporation, Akron, Ohio for the develop- 
ment of the Subroc anti-submarine weapon. The Subroc is to 
be capable of underwater launching from a submarine, rocket- 
powered flight through the atmosphere, and re-entry of the 
water in the vicinity of an enemy submarine. The successful 
development of the Subroc system is mainly dependent on the 
development of a long-range underwater detector equipment 
which permits the position of a submerged enemy submarine 
to be located with a high degree of accuracy. 


@® Army-RAF discussions on a future long-range turboprop 
freighter to replace the Beverley appear to have reached dead- 
lock, /nteravia’s London Correspondent reports. The RAF has 
all along wanted to know the exact requirements in space and 
weight etc. of future equipment to be airloaded, but the Army 
has been somewhat vague. In addition, the Army now wants 
to airlift some very heavy weights in weapons which would be 
quite outside the scope of the aircraft type envisaged. A further 
point at issue is finance. The Army will not cut its budget on 
weapons to pay for the freighter and the RAF will not forego 
any V-bombers, etc. to provide money for Army transports. 
Three aircraft have been considered : the Blackburn B.107 with 
Tynes ; a Britannia development with Tynes or Proteus 4, and 
a Vanguard development. 


@ The Woomera rocket range has been extended from 600 to 
1,250 miles in length, it has been announced in Perth. This 
makes it the longest overland range in the free world. Exten- 
sion of the firing area brought the Woomera range to the 
Northwest coast of Australia between Port Headland and 
Broome. 


@ The Swiss Government has approved the creation of a 
National Defence Council (Landesverteidigungsrat) whose duty 
it will be to advise the Government on all defence questions 
which are not of a purely military nature. The functions of the 
existing National Defence Commission (Landesverteidigungs- 
kommission) will remain unchanged. The new body is to have 
22 members: the head of the Federal Military Department 
(Chairman), 12 non-governmental members representing the 
country’s economic groups and the sciences, three repre- 
sentatives of the Federal Military Department and one repre- 
sentative each of the other Departments. The non-govern- 
mental members and their deputies will be appointed by the 
Government for a three-year term. The Government repre- 
sentatives will be named by the Departments concerned. 


e De Havilland is now officially calling 
its Blue Streak missile the L.R.B.M. 
(Long-Range Ballistic Missile). It has a 
2,000 mile range and a speed of 10,000 
m.p.h. The first live firing tests are due to 
commence in the near future at Woomera. 
e The first production Westland Wessex 
for the Royal Navy flew at Yeovil on June 
23rd, 1958, five months ahead of schedule. 
A “substantial” production order for the 
Wessex has been placed by the Royal Navy. 
It is powered by the 1,450 h. p. Napier 
Gazelle. 

e The Rolls-Royce Dart R.Da.10 prop-jet 
has successfully completed a 25-hour flight 
approval test at a military rating which 
gives 3,200 s.h.p. for taxe-off using water- 
methanol, with a normal rating of 2,650 h. p. 
The R.Da.10 can now be approved at this 
rating for use in military aircraft. 

e Handley Page have submitted a design 
study for a long-range military transport. 
The military project is similar to the civil- 
Victor project and uses Victor wings and 
tailplane ; however, it has a completely new 
circular section fuselage with rear-belly 
loading doors. Known as the HP.111, the 
aircraft would carry a maximum payload 
of 53,000 lb. Max. seating capacity would 
be for 196. Powerplants would probably 
be four Rolls-Royce Conway by-pass 
engines. 

e HIDAN is the designation of a new 
airborne navigation system which has been 
developed by General Precision Equipment 
Corporation. The main components are the 
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RADAN doppler navigation equipment, 
weighing only 89 lb., and integrating instru- 
mentation which instantly indicates the 
position of the aircraft and, when pro- 
grammed for a flight, continuously calcu- 
lates the divergence of the actual position 
of the aircraft from its planned position. 


e According to an initial study of the 
Northrop N-156F attrition figures, the at- 
trition rate for the first N-156F will range 
from one-half to two-thirds that of cur- 
rently operating Century-series fighters. 


e The USAF has selected the Lockheed 
C-130 Hercules to fulfil the duty of a “ uni- 
versal drone launcher”. Drones will be 
used for missile target practice. 

e First test firing under the Pied Piper 
reconnaissance satellite programme are 
scheduled for October 1958 at Cooke AFB, 
Santa Maria, Calif. 

e Kaman Aircraft, Bloomfield, Conn. has 
announced the successful first flight of the 
Model K-17 experimental helicopter, power- 
ed by one Blackburn Turmo 600 gas turbine 
of 400 h. p. 

e Michele Aircraft Corporation, Washing- 
ton, D. C. will market a two-seat autogyro 
with a 35-ft. rotor and powered by a 180- 
h. p. Lycoming engine, for a price of less 
than $10,000. The rotor will only be 
powered during take-off ; for cruising flight 
it is proposed to utilize a propeller, with 
the rotor in autorotation. 


e Marquardt Aircraft Company is now 
manufacturing and marketing the _ so- 


called “ Auto-Dynamic Elevated Tempera- 
ture Test Machine”; this multi-purpose 
tool is designed to perform automatically 
a variety of physical-properties tests on 
metallic materials at temperatures up to 
3,000° F. 

e@ Aircraft Components Inc., Twin Cities 
Airport, Benton Harbor, is marketing a new 
precision wind measuring equipment, known 
as Model AC-5 Windometer. AC-5 accu- 
rately measures wind speeds from 1 to 100 
m. p. h., wind direction and barometric pres- 
sure ; wind velocity indicator calibrated to 

2 Fl. 

e An official Type Test at a static-thrust 
rating of 17,000 lb. has been successfully 
completed by a Bristol Olympus Mark 201 
turbojet. 


e A new piston engine with a newly deve- 
loped fuel injection system will power a 
reconnaissance drone, known as the SD-2, 
which has been designed by Rheem. — For 
this purpose Lycoming has converted the 
O-360-A1A four-cylinder engine of 180 h. p. 
into the MO-360-A1A for drone operation. 


@e Douglas Aircraft has announced an 
extended-range intercontinental model of 
the DC-8. The latest version will be able 
to carry a payload of 26,500 Ib. over 5,600 
miles with normal fuel reserves. The air- 
craft will have a take-off gross weight of 
310,000 lb., compared with 287,500 lb. for 
the standard intercontinental DC-8. Power- 
plants will be either the Pratt & Whitney 
J75 or Rolls-Royce Conway. 





NEMESIS 


Moments after first warning of an air attack, Northrop N-156F supersonic 
counterair fighters can be zero launched from small concealed sites in 
advanced areas. Carrying the latest and deadliest aerial weapons, these 
modern fighters, designed for speeds exceeding Mach 2, can rise to meet 
and destroy the fastest enemy aircraft, or can demolish ground sources 
of hostile airpower. The N-156F has been designed especially for the 
allied nations of the free world. Preliminary testing in America’s wind 
tunnels and proving stands has established its high performance, 
maneuverability, and safety characteristics. By use of the newest science 
and technology, the Northrop N-156F can provide the fighting power 
needed for effective air defense at half the procurement, operating, and 
maintenance cost of other combat aircraft. 


A DIVISION OF NORTHROP AIRCRAFT, INC. ¢ BEVERLY HILLS, CALIFORNIA, U.S.A. 








WORLD-WIDE INDUSTRIAL ORGANIZATION 


for every take-off Air France 
presents 


a new aircraft 


In its modern, specially equipped workshops, Air France employs more than 

6,000 technicians to inspect and maintain its aircraft. 

After every flight, the aircraft coming in from a trip is taken to the hangar where all 

{PELE pea its essential components are examined. After 50 flying hours the check is even 

die a oc epi mE aR more meticulous. Every 150 hours the inspection takes a full day, and every 

1,800 hours 4 days. 

Engine, propeller blades, airframe, undercarriage, radio and radar equipment, no 

part or system escapes the specialists’ searching examination. 


Its far-reaching inspection organization, the size of its fleet and the skill of its elite Al R - WwW A re Cc é 
crews give Air France the qualities which make of it the specialist airline in long- THE WORLD'S LARGEST AIRLINE 


distance services. 


in the forefront of progress... 















Ground Equipment 


NATO’S STANDARD 
LIGHTWEIGHT TACTICAL 
STRIKE AIRCRAFT 


FIAT G91 








The features of the G 91 are based on: 


FIAT-DIVISIONE AVIAZIONE 


Corso Giovanni Agnelli 200 — TORINO (italy) 
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Designed to NATO's operational requirements 
Research assisted by all the NATO nations 


Development fostered by NATO's leading aeronautical 
scientists and engineers 


Flight tested by NATO's leading test pilots 


the cockpit, designed for piloting ease and comfort 
the landing gear, engineered to operate on short, semiprepared strips 


the armament, chosen and arranged for greater defensive and offensive 
power (.50 machine guns, 20 or 30 mm. cannons, bombs, atom bombs, 
tactical bombs and rockets of different calibers, including guided 
missiles) 


aircraft unit and operational costs are exceptionally low. 





RADARS — COMPUTERS — NAVIGATION AIDS — 
TELECOMMUNICATIONS — RADIO-LINKS — 
INDUSTRIAL AND PROFESSIONAL TELEVISION — 
BROADCASTING — NUCLEONICS — ELECTRON 
TUBES — SEMI-CONDUCTORS — QUARTZ 
CRYSTALS — TRANSFORMERS — COMPONENTS 


COMPAGNIE GENERALE 


—- 


RADARS — CALCULATEURS — RADIONAVIGATION — 
TELECOMMUNICATIONS — FAISCEAUX HERTZIENS — 

TELEVISION INDUSTRIELLE ET PROFESSIONNEL- 
LE — RADIODIFFUSION — ATOMISTIQUE — TUBES 
ELECTRONIQUES — SEMI-CONDUCTEURS — QUARTZ 
— TRANSFORMATEURS — PIECES DETACHEES 


DE TELEGRAPHIE SANS FIL 


79, Bd. HAUSSMANN - PARIS 8° - ANJOU. 84-60 











The mighty 4-engine Lockheed 
HERCULES — America’s first Jet Age 
airfreighter — performs cargo-handling 
feats no other plane can equal. Press 
a button and down comes the 
hydraulically-operated tail gate of the 
HERCULES, to loading dock height- 
leaving a cavernous aft opening that 
measures 9 feet by 10 feet. In seconds, 
attendants attach a winch cable to 
loaded tandem-hitched pallets, in 
readiness on the dock. Press another 





glide inside the HERCULEs—in only 40 
seconds ! 

Airborne, the HERCULES climbs 2,450 
feet per minute, fully loaded, and 
cruises at 305 knots. Arriving at its 
destination, this prop-jet giant can 
land and stop within 1500 feet — saving 
extra minutes of precious time. Highly 
maneuverable, it can be positioned 
quickly for unloading. Attach the winch 
cable, press a button—and out glides 
the whole 35,000-pound cargo in 40 


button and 35,000 pounds of cargo seconds! 


PROP-JET GIANT SWALLOWS 35,000 POUNDS IN 40 SECONDS 
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The all-mechanical loading unloading system 


available only with the Lockheed Hercu.es makes 


Lockheed means leadership 


Lockheed Aircraft Corporation, GEORGIA DIVISION, Marietta, Georgia/USA 


possible a 40°), saving in manpower required to 
prepare and load freight for air shipment. And 
a 90°), reduction of idle ground time can be ac- 
complished by shortening the unloading | loading 
period from hours to minutes. 
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Photo sequence shows RCAF all-weather jet fighter being brought to a safe stop 
by the All American overrun safety barrier system. Multiple tests of this kind 
have checked out the reliability of the overrun barriers under a wide variety of 
conditions — many of them exceeding normal aircraft landing weights and speeds. 





RCAF orders AAE-developed arresting gear and 
safety barriers to stop high-performance CF-100 fighters 


The Royal Canadian Air Force becomes the first Service 
in the free world to apply the proven principles of water 
squeezer arresting gear and overrun safety barriers to civil- 
military airports. Designed and developed by All American 
Engineering, these systems are being installed at 7 airports—all 
bases of the versatile CF-100 all weather fighter. This heavy 
34,000 Ib. aircraft can engage the barrier at 150 mph and 
be assured of a smooth stop in 1000 ft. In the event of brake 
failure, runway icing, or other causes, an aircraft hurtling 
into the overrun area engages a horizontal nylon cable; this 
triggers a steel cable and snaps it up against the landing gear 
struts. The energy created by the aircraft’s momentum 
against the cables is absorbed by pistons pushing their way 
through fluid-filled tubes. Deceleration is smooth and fast. 


AAE OVERSEAS REPRESENTATIVES 


John Curran Ltd. The Bristol Aeroplane Co. Pty. Ltd. Siai-Marchetti 
Curran Rd., Box 72 414 Collins Street Via Della Posta 3 
G.P.O., Cardiff, Melbourne, C. 1, Milano, 

Great Britain Australia Italy 


The safety barrier can be reset in less than 10 minutes. 

Inexpensive, simple to maintain, safe and self-contained, 
the All American arresting system will prevent the loss of 
many costly aircraft—and irreplaceable lives. 





Commercial airports handling the 150-ton jet transports of the ‘sixties 
will want to guard against overruns by these costly, passenger- 
carrying aircraft. All American’s M56 barrier and M3000 arresting 
gear, an extension of the ‘water squeezer”’ device described above, 
will provide low cost protection for the jet transport age. 


For full information, and a copy of the booklet “Jet Age Airport Safety,” write to: 
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Throughout the free world, the helicopter with the most 
capabilities, the most prestige, is the Bell. In short, the Bell 
— world’s most experienced helicopter — is the most popular 
as well. For twelve years it has performed unfailingly in the 





























extremes of climate and geography of 52 countries—logging 
over 2,500,000 hours of flight. 





As for simplicity of upkeep, the Bell is matched by few 
other machines — and delivers 1,200 hours of operation 
between major overhauls. The reason being that it is a beau- 
tifully designed craft, built with high precision — its sturdi- 
ness and responsiveness a pride of pilots and engineers alike. 


U.S. Air Force H-13H 


Bell Helicopters have the 
longest and most distinguished 
service record with the 

U.S. Armed Forces of any 
helicopter in the world. 


In West Germany, Bell’s high favor with military and police 
agencies, with private industry, is on record. Here you'll see 
more Bells at work than all other makes of helicopters 
combined. To Bell’s mechanical merits, add the convenient 
accessibility of spare parts — of factory trained technicians 
— and it becomes clear why Bell is free Europe’s first choice. 


A letter from you will bring full information about Bell 
models, parts and service. Simply write Bell Helicopter 
Corporation, Department 17-G, Fort Worth, Texas, U.S.A. 


FORT WORTH, TEXAS | SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


fee) ice] 7 Baled, | 





Exclusive U.S. factory representative in Germany, Motorflug, G.m.b.H. 





BELL DEALERS AND 
REPRESENTATIVES THROUGHOUT 
THE FREE WORLD 


AFRICA (Southern States), Kalulushi, 
Autair Helicopters (Africa), Ltd. 
ARGENTINA, Buenos Aires 
Aerotransportes Wollkopf 
AUSTRALIA, Brisbane 
Helicopter Sales (Aust.) Pty. Ltd. 
AUSTRIA, (Zurich) 
Forrer-Fenwick, S.A. 
BAHAMAS, Nassau 
International Agencies, Ltd. 
BELGIUM, Brussels 
Aerobel 
BOLIVIA, La Paz 
Federico A. Eulert S. en C. 
BRAZIL, Rio de Janeiro 
Companhia Carnasciali Industria e Comercio 
CHILE, Santiago 
Sociedad General de Comercio, S.A. 
COLOMBIA, Bogota 
Antonio Angel & Cia., Ltda. 
COSTA RICA, San Jose 
Agencia de Aeronaves 
DENMARK, Copenhagen 
Leon Jorgensen 
ECUADOR, Guayaquil 
Distribuidora Agromotor, S.A. 
ENGLAND, Gloucester 
Hordern-Richmond, Ltd. 
ETHIOPIA, Addis Ababa 
Ethiopian Air Lines, Inc. 
FRANCE, Paris 
Fenwick, S.A. 
GERMANY, Koblenz 
Motorflug, G.m.b.H. 
GREECE, Athens 
K. Karayannis 
GUATEMALA, Guatemala City 
La Compania de Helicopteros y Aviones 
HAITI, Port-au-Prince 
Fortune L. Bogat 
INDIA, Bombay 
Pillman Aircraft Co. 
INDONESIA, Djakarta 
Indonesian Planning Office, Ltd. 
IRAN, Tehran 
Salar Bahktair 
IRAQ, Baghdad 
Atlas Company, Ltd. 
ISRAEL, Tel Aviv 
Cidev Company, Ltd. 
ITALY, Milan 
Costruzioni Aeronautiche 
JAPAN, Tokyo 
Daiichi Bussan Kaisha 
JORDAN, Jerusalem 
Egor J. Farradj 
KUWAIT, Kuwait 
International Trading Agency 
LEBANON, Beirut 
Abdunnur Commercial & Engineering Co. 
MEXICO, we City 
Aeromex, 
evuamanne, Rotterdam 
Messrs. Thalassa, N.V. 
NEW ZEALAND, Auckland 
Seabrook Fowlds, Ltd. 
NORWAY, Oslo 
Scancopter A/S 
PAKISTAN, Karachi 
Ali Automobiles, Ltd. 
PANAMA, Panama City 
C. H. Deerwester 
PARAGUAY, Asuncion 
Nicolas Bo, S.A. 
PERU, Lima 
Inter-Continental Trade Co., S.A. 
PHILIPPINES, Manila 
Campos, Rueda & Sons 
PORTUGAL, Lisbon 
Daun & Bleck, Ltda. 
PUERTO RICO, San Juan 
Caribe Helicopter Sales 
SAUDI ARABIA, Al Khobar 
General Contracting Company, Ltd. 
SPAIN, Madrid 
Tberavia, S.A. 
SURINAM, Paramaribo 
Surinam Airways Company, i.o. 
SWEDEN, NORWAY, FINLAND 
Ostermans Aero AB 
SWITZERLAND, Zurich 
Forrer-Fenwick, S.A. 
THAILAND, Bangkok 
Suphan Phanich Company, Ltd. 
TURKEY, Ankara 
Polar Mining and Industrial Corp. 
URUGUAY, Montevideo 
Pike & Cia., ‘Ltd td. 
VENEZUELA, Caracas 
Venairco, S.A 


a ISLANDS, St. Thomas 


Corporation 







When lightning-fast military jet aircraft touch 
down on a concrete landing surface, the tires 
receive the impact of a shock-loading of tens of 
thousands of pounds. Motionless one instant, they 
are next jolted to rolling speeds approaching 250 
miles per hour and sometimes higher. In seconds, 
temperatures within have built up to 300°F. 


Goodyear Tubeless Airplane Tires have set an 
enviable record of topflight performance. On jet 
aircraft, they have withstood temperatures 
ranging from -65°F to 355°F, and operate at 
pressures up to a fantastic 615 psi, with ultimate 
strength to contain over 1300 psi! 


These tires have proved themselves in pounding 





GOOD," YEAR 
AVIATION 
PRODUCTS 


able tires 


handling systems, Terra-Tire, 
life rafts, Engineered Rubber- 


\aes 


after pounding in repeated high-speed landings, 
and they provide vital weight-savings, simplify 
inventory and service. 


This success story has been highlighted by the 
recent multimillion-dollar development by 
Goodyear—the exclusive 3T Process which gives 
Goodyear tires ‘‘Triple-Tempered”’ Cord of 
unrivaled stamina. 


For complete information, write: Goodyear 
International Corporation, Aviation Products 
Division, Akron 16, Ohio, U.S.A., or The Goodyear 
Tyre & Rubber Company (Great Britain) Ltd., 
Wolverhampton, England. 





Tires, wheeis, 
brakes, hoses, fuel- 












ized Fabric Products, 
Cements and 
Coatings 











for 
yr today’s 
~ high-speed 
landings 





MORE AIRMEN LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER MAKE 


Terra-Tire —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio, U.S.A. 
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Fairey flies the first 
Vertical Take-off Airliner 


Adding achievement to achievement, Fairey Aviation 
have now built potentially the most important transport aeroplane 
in the world, the Fairey Rotodyne. 

Carrying 48 passengers or 4} tons of freight it takes off 
vertically as a helicopter and having gained height flies forward 
















as a normal twin-engined airliner. 

It is the most adaptable rotary-wing aircraft in the world and the 
first to offer operating economy directly comparable to that of fixed-wing 
aircraft over ranges of up to 400 miles. 

The arrangement within the Rotodyne’s capacious fuselage 
can readily be adapted to suit civil or military applications. 

Powered by two Napier Eland propellor-turbines with Fairey 
Pressure-Jets at the rotor-tips for take-off and landing. 


48 passengers - 185 m.p.h. cruising speed 


OLOAYNE ‘smi ncsmm ne 


THE FAIREY AVIATION COMPANY LIMITED + HAYES «+ MIDDLESEX 
ENGLAND + AUSTRALIA +: CANADA 











Blue Angels flying Tigers 


Since their first flight in June 1946, the Blue Angels, 

U.S. Navy flight demonstration teams, have always chosen 
Grumman fighters in which to perform their incredible precision 
formation maneuvers. The newest Blue Angels jet is the 
Grumman F11F-1 supersonic Tiger. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage ¢ Long Island * New York 
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¢ AEROBILT TRUCK BODIES ¢ HYDROFOIL RESEARCH ¢ GRUMMAN BOATS 
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REP DIT GM 
PRADULTITaN 


AHEAD-OF-SCHEDULE production of Boeing 707 jetliners reflects the 
efficient manufacturing techniques developed by Boeing while 
producing more than 1600 large multi-jet aircraft ... more than any 
other company in the world. Boeing methods, superior design 
experience and new facilities combine to produce outstanding jet 
aircraft. Boeing KC-135 jet transport-tankers, built in this same 
plant, are setting Air Force records for minimum maintenance and 
maximum reliability. 


en 


ee a 


SUB-ASSEMBLIES completed in a huge new Transport Division facility are fed into final assembly area. In 
every phase of production, unyielding standards of quality control are adhered to rigidly. Incorporated in 
the 707, and the shorter-range 720, are all the benefits of Boeing’s 10 years of multi-jet production experience. 








INFINITE CARE assures assembly and produc- SLEEK 707s ROLL OUT AHEAD OF SCHEDULE. Within months they’ll enter commercial ser- 

tion at the same high level as advanced Boeing vice. By that time, Boeing multi-jet transport-type aircraft will have logged more than 

design. Every step, every detail, is checked, 200,000 hours of flight experience. The 707 and 720 will provide airlines with a family 

double-checked, and checked again. of jetliners loaded with passenger appeal, and designed and built for profitable operations 
on short, medium and long-range routes. 


These airlines already have ordered models of the Boeing family of jetliners : E48 EE AC bar 


AIR FRANCE e AIR INDIA e AMERICAN ¢@ B.O.A.C. © BRANIFE ¢ CONTINENTAL ¢ CUBANA 
eT ‘ oe 
LUFTHANSA © PAN AMERICAN © QANTAS ¢ SABENA ¢ SOUTH AFRICAN © TWA ® UNITED © VARIG Family of jet airliners 
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lower operating costs mean 


more income 


Airline operators would like to have 
every seat filled every trip. Realisti- 
cally, however, airlines are often faced 
with the problem of making profits 
with load factors of 50% or less. 

DC airplanes provide the solution. 
They have been designed for econom- 
ical operation... have consistently 
flown at the lowest cost per passenger 
mile in the aviation industry. 











Douglas 


per trip 


This operating economy continues 
to pay dividends long after the orig- 
inal cost of the equipment has been 
amortized. Douglas airplanes 20 years 
old and more are still flying regular 
airline schedules... proof of their 
rugged construction. 

Low operating costs is another of 
the reasons so many airlines depend 
on Douglas equipment. 
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The most respected name 
in Aviation 









TYPE III—-NEW SKY 
Champion Gear Grip 
MLG TIRE 


ruere'sa| Firestone 


SKY CHAMPION 
AIRCRAFT TIRE 
















TYPE IIl—Low-Pressure 
MLG TIRE 
Gear Grip Tread 


TYPE |—Smooth Contour 
MLG TIRE 
Rib Tread 


TYPE Vil—High-Pressure TYPE VII—New High Speed 


NLG TIRE 
Gear Grip Tread 
(Type Il same tread design) 


TYPE IIl—Low-Pressure 
M, N or TLG TIRE 


JET TRANSPORT 

















Designed to fit nearly every 
plane in operation... 


Exclusive Firestone 
S/F Shock-Fortified 
Nylon Cords 

Cut Your Cost- 
Per-Landing 








|_j retread, reduces tire costs to a new low per landing. 


Firestone Sky Champions have 6 new features: 


Flatter profile for more landings per tread. 

Fewer and wider ribs for added wear. 

New tread rubber of increased efficiency. 

Skid resistors for added traction, less skid burn. 

Sized for increased clearance in wheel nacelles. 
Exclusive S/F (Shock-Fortified) nylon cord construction. 


cross section in inches (example 26 x 6). 


(example 17.00-16). 











Call Your Firestone Distributor or Write to Firestone International Co., 
Akron 17, Ohio, U.S.A. or Firestone Tyre & Rubber Co., Brentford, England 









The more landings-per-day your airplanes make, the 
more it pays you to use the Firestone Sky Champion. 
Enormously strong, this amazing tire is Shock-Fortified 
because of its exclusively treated and tempered nylon 
cord body. Every precision ply of this high-tensile, low- 
stretch cord combines to give extra resistance to shock 
and speeds of runway roll. The Sky Champion gives 
longer tread wear, longer body life, takes retread after 


TYPE | Smooth Contour. Has wide base and great contact area. 
Sizes designated by overall diameter in inches (example 33”) 
including decimal fraction (example 10.00) in tail wheel tires. 


TYPE l! High Pressure. Sizes designated by overall diameter x 


TYPE II! Low Pressure. Most popular construction for private and 
commercial use. Sizes designated by cross section-rim diameter 


TYPE Vil High Pressure. Has high load capacity. Sizes designated 
by overall diameter x cross section in inches (example 18 x 4.4). 











wHy THE P.IB is INCOMPARABLE 





All-weather operation. The aircraft can operate 
by day or night in all weathers and therefore 
provides front line defence at all times. It has 
full navigational and landing aids, airborne 
search and track radar. Automatic flying aids 


enable the pilot to concentrate on the task of 


attack. 


An integrated weapon system. The airframe, its 
components, engines, armament, fire control 
system and other equipment have been devel- 
oped to work together as a co-ordinated whole 
so as to achieve the maximum operational per- 
formance. 


Flexibility. The aircraft has a wide speed and 
performance range, the measured speed range 
to date being very much greater than ten to 
one. Alternative armament and other auxili- 
aries give it great versatility. 


Inherent aerodynamic stability. The aircraft is 
fully supersonic yet inherently aerodynamically 











THE ENGLISH ELECTRIC COMPANY LIMITED 


MARCONI HOUSE, STRAND, LONDON, WC2 


A MEMBER OF THE 


stable and free from pitch-up throughout its 
speed range without any assistance from elec- 
tronic aids. 


Twinengines for safety and economy. The instal- 
lation of twin-engines enables complete dupli- 
cation of all power control systems and the 
power supply for them. At the same timeitgives 
supersonic performance without re-heat and 
affords considerable fuel economy under ap- 
propriate conditions. The positioning of the 
engines along thecentre-line of the fuselage pro- 
vides maximum safety, since the aircraft does 
not develop asymmetric characteristics when 
flying on one engine. 


Development potential. The basic design has 
great potential for development, not only in 
performance, but also in adaptation to other 
roles. This ensures economies in production 
and operation. 
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New Weapons—New Tactics 


“There is no effective inter-service doctrine on close support...” 

Not only the staff officer, but also the thoughtful layman will study 
with interest the remarks of General L. M. Chassin which open this 
issue. Here this well-known military writer analyses, in clear, straight- 
forward language, questions which are repeatedly raised in the world’s 
press, more often with a less direct approach. 

‘“‘Operations from roads and fields” is the closely connected problem 
which designers and military planners in the West are today striving to solve. 


Measures to reconcile the conflicting tactical concepts and procurement 
programmes of armies and air forces would appear to be urgently 
needed. The wide variety of modern rocket weapons makes agreement 
on who should operate the new weapons systems very difficult to obtain. 


In the present issue an attempt is made to provide the reader with a 


few signposts through the maze of conflicting opinions and demands. 


Basically the West is on the threshold of an entirely new age in arma- 


ment and operational doctrine. EEH 


What Kind of Aviation Does the Army Need? 


“The question is no longer whether the Army 
needs an organic aviation. That has long been 
settled. The basic questions today are what kind 
of aviation the Army requires and how roles should 
he distributed between the Air Force and the Army 
to avoid duplication and achieve the greatest effi- 
ciency.” 


This statement was made, during a private dis- 
cussion, by a senior officer at SHAPE, a well- 
known artillery man and an outstanding Staff 
officer. And the indications are that thinking in 
all NATO countries is tending to follow the same 
lines. 

Historically, aviation began as an auxiliary arm 
to both the army and the navy. Little by little the 
air force gained independence in most of the 
major countries. But it was not until after World 
War II that the U.S. Army Air Force became 
the U.S. Air Force and, in Russia, the air forces 
(except for the strategic air arm which Zhukov 
last year attached directly to the Ministry of 
Defence) are still divided between the Army and 
the Navy. Paradoxically, however, navies through- 
out the world have retained their own air arms, 
even where the air force proper has been re- 
cognized as an independent third force. Similarly, 
though they were reduced to silence by the in- 
disputable importance of the air forces in the 
Allies’ march to victory, the armies have of late 
raised their voices again and have been demand- 
ing their own aviation. 

For several years the airmen have resisted, 
almost universally, maintaining that the Air 
Force can cope with Army needs. 


If each of the armed services, they argue, con- 
siders that it should itself have everything it needs 


By General L. M. Chassin, Paris 


to accomplish a// its tasks, it will soon find that 
it requires arms of all kinds: the Army, for 
example, would have to have ships to transport 
its troops, the Air Force would need ground 
forces to protect its bases, the Navy —as in the 
United States —aircraft and land divisions! This 
would lead to appalling waste, with each ser- 
vice commissioning its own aircraft, training its 
own pilots, setting up staffs, and its own manu- 
facturing, testing, supply organizations, etc.— 
Today specialization is becoming more and more 
essential, and each service should look after what 
concerns it particularly: the air force after air- 
craft, the navy after ships and the army after land 
divisions. Obviously, however, the army also has 
air needs, and the air force ground needs. On 
the battlefield, for example, the army needs air 


reconnaissance, artillery observation, air trans- 
port and liaison. These tasks are performed by 
air force units placed at the army’s disposal and 
under army operational command. 

Similarly, the air force needs ground forces 
and anti-aircraft artillery to defend its bases. The 
army supplies it with the infantry and artillery 
units required. 

This on the whole is the principle which has 
long been applied in Britain, France, Italy and 
the United States. 

Unfortunately it was soon recognized that 
the system of providing air units as required for 
support of the army is much less satisfactory in 
practice than in theory. In practice the air forces, 
being limited in personnel and funds, soon found 
themselves obliged to draw up priorities for their 


Soon the army will have missiles with ranges of from 3 to 200 miles, with which it will be able to attack all targets 
in the atomic combat zone 


ranging from tanks a few hundred yards away to supply centres over a hundred miles away. 
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various missions. Naturally, they gave first 
priority to their own missions, namely strategic 
attack and air defence, giving army cooperation 
missions second consideration. 


The army was not slow to recognize this develop- 
ment and to demand its own organic aviation, 
bringing forward new arguments. 

The first of these is the “rapidity of action” 
which becomes of increasing importance in 
atomic warfare. The necessity for speed in build- 
ing up concentrations and in dispersal prohibits 
the delays in arranging for air support normally 
accepted during World War II. The only way to 
reduce these delays to the minimum is to provide 
an organic aviation permanently attached to the 
land units. The second argument is that of effi- 
ciency. Just as the navy considers that only navy- 
trained personnel can efficiently perform air 
duties in conjunction with ships, so the army 
supporters maintain that, under the increasingly 
complicated and special conditions of atomic 
ground warfare, all personnel must have the 
reactions of the “‘soldier”. Third argument: the 
air force has enough to do with its own missions, 
without embarking on cooperation tasks. A cha- 


cun son meétier! 


Distribution of roles 


In the face of this offensive the air force has 
retreated in almost all NATO countries, giving 
ground step by step, though no final agreement 
satisfying both parties has ever been reached. 


The idea now coming to the fore is that roles 
could be distributed on a purely technical basis. 
The army, which must be able to fight a war of 
movement, should be content with simple, 
rugged aircraft, easy to put into action rapidly 
and not requiring a costly and complicated 
logistics system. These aircraft should be capable 
of living constantly with the ground forces and 
would need only a short range: that of the battle- 
field. 





The air force should retain the high-perform- 
ance, highly-developed aircraft, difficult to oper- 
ate without vast bases and a powerful logistic 
organization. 





If this criterion is accepted, how should roles 
be distributed ? 
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The Sikorsky HR2S helicopter (Army designation H-37) is used by the U.S. Marine 
Army for the transport of heavy loads and for assault missions. 






Sikorsky S-58 helicopter (Army designation H-34) is used in large numbers for supply 
and airborne operations. Picture shows it hoisting a Cessna L-19 communications 


aircraft from the deck of an aircraft carrier. 


As regards air support, the army’s needs can be 
summarized as follows: On the battlefield the 
requirements are for strike support (close support 
and interdiction), tactical reconnaissance (visual, 
photographic or by direct transmission), artillery 
observation, communications and evacuation. 
Between the battlefield and the support areas it 
needs tactical air transport (for men and equip- 
ment). Going still further, there arises a need for 
strategic transport, either between the support 
areas and the home regions where reserves are 
recruited and trained, or from one theatre of 
operations to another. Finally, provision must be 
made for transporting, at virtually a moment’s 
notice, a relatively large task force over a great 
distance, capable of immediately going into 
action as an autonomous unit. 


Lastly, like the country as a whole, the army 
also has air defence needs. 


The scope of the land battlefield has, moreover, 
been greatly enlarged in recent times. Today it 
can be considered that the combat zone stretches 
as far as the army’s weapons can effectively strike 
at the enemy. This distance reaches several hun- 
dred miles for tactical missiles such as are already 
in service in some countries (the Redstone, for ex- 
ample, has a range of 200 miles). But the biggest 
change has come in the actual conditions of 
atomic warfare, a subject on which nobody, under- 
standably enough, yet agrees entirely. The new 
weapons and the possible contamination of vast 


areas have led the strategists, in particular in 
America, to design new pentomic divisions, 
formed of five light, highly mobile combat groups, 
with considerable fire power, a large number of 
tanks, powerful artillery capable of firing atomic 
shells and finally an organic aviation company. 


The imperatives of survival on this battlefield, 
amongst massive explosions and the dangers of 
delayed-action death from fall out, demand new 
capabilities of the aircraft designed to operate on 
it (whether they belong to the air force or the 
army). Here there can no longer be any question 
of ‘air bases”, even well dispersed. Safety must 
be sought in “total mobility”, which automatic- 
ally leads to aircraft capable of using any non- 
prepared terrain, or better still, of taking off and 
landing vertically. Paradoxically, we must return 
to the mobility of the World War I squadrons, 
which could move from one field to another at 
any time. 

The distribution of tasks should not encounter 
grave difficulties once the principle of organic 
aviation for the army has been accepted. While 
reconnaissance, direct support, interdiction and 
transport missions should remain the province 
of the air force, liaison, artillery observation, 
evacuation of wounded, local reconnaissance and 
target spotting could undeniably be entrusted 
to the army and carried out by helicopters, light 
STOL or VTOL aircraft, or more revolutionary 
machines such as flying platforms or flying jeeps. 


Full-scale mockup of the Grumman AO-l Mohawk observation aircraft, which is operated by the U.S. Army and 


Marine Corps. 
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Flyweight: The Hiller H-32 two-man helicopter with 
ramjet propulsion at the blade-tips is being supplied to the 
U.S. Army for combat zone reconnaissance, artillery 
observation, ete. 


Though at the present time the helicopter is 
particularly in favour, as it is the only aircraft 
category capable of vertical take-off and landing 
at any point, the convertiplane formula seems 
vastly more attractive for the future; the heli- 
copter, besides being vulnerable, is a mechani- 
cally complicated machine whose performance is 
limited by the principle of the rotary wing itself. 


Today there are more than 20 prototypes of 
convertiplanes undergoing tests, four of them 
being particularly carefully followed by the U.S. 
Army'. There are several rival systems, but the 
most interesting seems to be that which uses no 
rotors but achieves vertical take-off in the hori- 
zontal position by means of jet deflection. De- 
spite the difficulties of the problem, we can be 
sure that the solution will soon be found. 


Then the 22 conventional light aircraft (16 for 
observation and 6 for liaison duties) and 28 heli- 
copters (20 for reconnaissance and 8 for general 
duties) now forming the pentomic division’s 
aviation company? will be replaced by con- 
vertiplanes. But the same degree of specialization 
will continue. 


The desire for total mobility, which would 
enable ground vehicles to escape from roads and 


' (Cf. the following article on ‘“‘The United States’ 


(Arsenal of VTOL and STOL Aircraft”. 

* Even before the creation of the pentomic divisions, 
the U.S. Army’s conventional divisions already had a 
small organic aviation consisting of 26 machines (16 light 


tircraft and 10 helicopters). 


\ new French lightweight turboprop aircraft, the Morane-Saulnier MS.1500 Hpervier, 


for artillery observation and ground support. 


ay r A 


bridges and clear all obstacles by taking to the 
air, promises for tomorrow such revolutionary 
vehicles as “‘flying automobiles”. Meanwhile two 
types of flying platform based on the ducted fan 
lift principle are already undergoing tests in the 
United States. 


Until these future machines are available, 
armies will be content to improve as far as 
possible the performance of their conventional 
aircraft. As is known, U.S. Secretary of Defense 
Charles E. Wilson in 1956 fixed weight limits for 
the Army’s aircraft: fixed-wing aircraft, converti- 
planes, STOL and VTOL aircraft may not exceed 
an empty weight of 5,000 lb., or helicopters 
20,000 lb. However, this limit has already been 
passed, particularly where transport aircraft are 
concerned. The de Havilland DHC-4 Caribou, of 
which the Army has ordered five at a total cost 
of $ 2,500,000, has an empty weight of more than 
13,500 lb.; with a gross weight of 24,000 Ib., it 
can lift 28 fully equipped troops, 22 stretcher 
cases, or 7,320 lb. of cargo over a distance of 
200 miles. Its capacity for rapid loading and un- 
loading and for parachute dropping makes it a 
valuable tool. 


The problems encountered in allocating roles 


Direct support: The first big difficulty arises in 
connection with direct support missions, which 
under Wilson’s edict are the responsibility of the 
U.S. Air Force. Here the advent of the missile 
threatens to lead to new inter-service conflicts. 


The world’s major armies are already, or will 
shortly be, equipped with an arsenal of missiles 
covering a wide variety of ranges inside the 
atomic battlefield. 


America’s Dart and France’s SS.10 wire- 
guided missiles enable the infantryman to attack, 
with a high degree of accuracy, either mobile 
armoured targets or fixed fortifications up to a 
range of 3 miles. 


The Little John (which is to replace the Honest 
John, rejected as too heavy and not sufficiently 
mobile) has a weight of 980 Ib., a solid-propellant 
motor and a range of 18,000 yards, whereas its 
big brother weighs 5,950 lb. and travels up to 
about 20 miles. The Lacrosse is a close support 
missile, with a range of about 10 miles. The 
Corporal, with rocket motor (liquid propellants), 
is a guided missile with atomic capability and a 
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range of up to 50 miles. Finally, the Redstone, as 
stated above, has a range of 200 miles; it can 
carry an atomic warhead and is described as a 
long-range support weapon. 


With this variety of missiles, all mobile and, 
in the case of the lighter models among them, 
capable of being launched from trucks or light 
platforms, the army maintains that it no longer 
requires the air force for direct support missions 
or even for the task of interdiction on the battle- 
field. 


The air force retorts that, though missiles are 
valuable for attacking fixed targets, only manned 
aircraft are so far capable of detecting and 
attacking mobile targets, which are more and 
more numerous as distance from the actual com- 
bat zone increases. It admits that there will be 
little movement within the combat zone; but in 
the event of atomic war, this zone will be very 
fluid and difficult to define. 


The army agrees that observation over the 
battlefield is a major problem and that tactical 
reconnaissance by piloted aircraft will always 
be necessary —although it is already possible to 
design and build remote-controlled drones 
equipped with radar, photographic, infrared or 
even television equipment, which will soon be 
capable of replacing piloted aircraft and which 
may then be allocated to the army. Once a target 
has been pin-pointed, the problem becomes one 
of pure artillery and can be solved by missiles of 
adequate accuracy and power. 


interdiction: 


In the matter of interdiction the same question 
of aircraft or missiles arises again. Both air force 
and army would probably like to have surface-to- 
surface interdiction missiles which could, on 
receipt of accurate, up-to-the-minute information 
from the reconnaissance aircraft, attack major 
targets, whether fixed or mobile; however, in the 
latter case, at any rate by day, the piloted aircraft 
is still superior. 


But the question which arises is who should 
control the interdiction role and settle priorities 
for the targets reported. The army maintains that, 
as the battle is essentially a land operation, it is 
the only arm capable of rationally judging the 
importance of the various targets and that it 
should therefore control any interdiction missions 


The U.S. Army’s Vertol H-21 helicopter assists in the construction of a pontoon bridge. 














STRAF and STRAC 


U.S. Army forces overseas (7 divisions in Europe, 
2 in the Far East) are backed up by the Strategic Army 
Force (STRAF) located in the United States. STRAF 
currently consists of seven Army divisions and sub- 
stantial supporting units, and provides two essential 
elements of strength: first, a versatile force kept in a 
high state of readiness prepared to move on short 
notice anywhere in the world. This hard core of 
STRAF is the Strategic Army Corps (STRAC), a four- 
division combat-ready force comprising some 50,000 
men. Second, since it is necessary to maintain 
STRAC and the forces deployed overseas in a high 
state of combat effectiveness, there is a requirement 
for an active training base with STRAF. This force 
consists of three divisions and is known as the 
STRAC reinforcement. This training base also is 
essential for the expansion of the active forces upon 
mobilization. 


The Strategic Army Corps (Headquarters in Fort 
Bragg, North Carolina; Commander Major General 
R. F. Sink) is the “fire brigade" of the Army. It is 
poised and ready to fight, day and night around the 
clock. Its initial elements are constantly alert, ready 
to move in a matter of hours with their guns, vehicles 
and missiles to a departure airfield or port of embarka- 
tion. 








The chiefs of the Strategic Army Corps (which consists of two infantry divisions and two airborne divisions, plus 
auxiliary units), left to right: Brigadier General John H. McGee, Deputy Commanding General, 4th Infantry Division; 
Major General David H. Buchanan, Commanding General, Ist Infantry Division; Major General Robert F. Sink, 
Commanding General, STRAC and XVIIT Airborne Corps; Major General Hamilton H. Howze, Commanding General, 
82nd Airborne Division; and Major General William C. Westmoreland, Commanding General, 101st Airborne Division. 


The U.S. Army's “Fire Brigade’ 


STRAC is a strong versatile force designed, orga- 
nized, trained and equipped to meet any enemy, at 
any time, at any place. It is a balanced force with sup- 
port units which give it staying power: each airborne 
or infantry division comprises five battle groups, 
several specialized battalions and the Division Arrtil- 
lery. It has the ability to sustain itself in extended 
ground combat; it is ready to employ an arsenal of 
weapons ranging from the bayonet to atomic war- 
heads (rockets: Honest John and Little John); and it 
can therefore apply that measured, sustained degree 
of force appropriate to the threat which can best 
avoid the risk of an all-out nuclear war. 


STRAC is all these things but, above all, it is a 
ready force. In these times, readiness to combat 
aggression is particularly vital to national security. 
Speed of reaction is a key factor in coping with the 
brushfire war. STRAC has one prime prerequisite 
which it cannot provide for itself. It needs transporta- 
tion for strategic mobility. Under the present organi- 
zation of our Armed Forces, the Army does not have 
organic transportation means for rapid, long-range 
movement of Army forces. The Army must therefore 
“hitch-hike” with the other military services; in other 
words, the Army’s fire brigade is dependent upon its 
sister services to get to the fire. 


For rapid movement of units STRAC uses transport facilities belonging to the other services. Picture shows MATS’ 
Douglas C-133A giant transport which can carry a 45-ton payload over 1,000 nautical miles, or 19 tons over 3.500 
nautical miles. A complete IRBM (Thor or Jupiter) can be housed inside its vast fuselage. 
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and give the orders for both army and air force 
missiles. The air force replies that it can judge the 
situation just as accurately as the army and that it 
has long experience of interdiction missions, 
which are not limited to land targets but may also, 
for example, be directed against naval targets. 


Thus it looks as if the question of who should 
control the surface-to-surface missiles will shortly 
be argued just as bitterly as is today the question 
of who should control piloted aircraft. 


Within NATO there are frequently stubborn argu- 
ments between army and air force officers on the sub- 
ject of the present functioning of air support. In an 
article in “Military Review” (July 1956) Colonel G. A. 
Moon, an artillery officer and instructor at the U.S. 
Army's Command and General Staff College at Fort 
Leavenworth, Kansas, did not hesitate to write that 
there is no effective inter-service doctrine on close 
support, at any rate in America, and that the usual 
arguments in no way satisfy the Army. The joint 
operations centres, he says, have always in effect been 
air operations centres at which the army officers were 
treated as poor relations and relegated to second 
place. As it has never been possibie to create the 
recommended integrated army and air force command 
centres and as the joint operations centre uses the 
air force's communications system and is always 
situated near the air headquarters, the army detach- 
ment, separated from its own headquarters, finds it- 
self at a considerable disadvantage. Hence the delays 
and frequent errors which greatly reduce ultimate 
effectiveness and sometimes cause the failure of 
what is essentially a ground operation. 

Colonel Moon maintains that it is the job of the 
“supporter” to send a detachment to the ‘‘supported”, 
as the artillery does for the infantry. He considers it 
to be inacceptable that the air force should never 
allocate clearly defined resources on a permanent 
basis to the army and that it should reserve the right 
to accept or refuse the operations for which the army 
asks. He thinks that the best solution would be for the 
army to have its own “air cavalry” capable of providing 
it with the required support. In the meantime, he says, 
the JOCs should be abolished, a group of air force 
officers should be attached to the army command 
centre, and the air force should be obliged to allocate 
clearly defined forces for every support operation. 


Transport: 


On this point the two contestants more or less 
agree, in all countries. It is reasonable, says the 
air force, to give the army a “certain autonomy” 
in the matter of transport for the movement of 
men and supplies within the battlefield, provided 
no air bases are required. 


The more reasonable among army supporters 
are content with these concessions, but here too 
the younger hotheads are trying to gain the upper 
hand and are demanding relatively powerful 
tactical transport forces which will require the 
use of air bases outside the combat zone. They 
want to take over all the “tactical transport’, 
leaving the air force with only strategic transport 
over very long distances. And even here there are 
some who argue that the airborne forces, which 
must be capable of moving immediately, should 
have their own aviation, and not be obliged to ask 
the air force for facilities which might not be 
available at the decisive moment. 

Once again it would seem as if the “‘air base” 
question were the only valid criterion. It is not 
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De Havilland (Canada) DHC-4 Caribou short take-off transport, which has been ordered by the U.S. Army. 


the army’s job to maintain a complicated logistics 
system of costly bases. The army’s air transporta- 
tion task should therefore cover only small-scale 
movements inside the battlefield operated by 
machines (STOL, VTOL aircraft, helicopters, 
etc.) capable of utilizing unprepared fields. The 
Caribou would seem to be the utmost limit in this 
direction. 


Air defence: 


Air defence has always been the joint respon- 
sibility of army and air force. Guns and aircraft, 
controlled by a single authority, which has always 
been an air authority, have worked side by side 
for years, apparently without great difficulty. The 
advent of surface-to-air missiles necessitates a re- 
examination of this question. If, as seems likely, 
missiles such as the Hawk are produced to com- 
bat low-flying aircraft, it is quite possible to 
imagine that, after a period when missiles and 
piloted aircraft were used simultaneously, there 
would come a time when fighter aircraft would 
be in danger of being eliminated from air defence; 
surface-to-air missiles still retain their value even 
in conventional warfare since their efficiency does 
not depend on use of an atomic warhead. 


It follows that any sound doctrine should place 
all air defence resources—whether aircraft or 
missiles —under the same authority and that, as 
the means of detection are generally controlled 
by the air force, the latter should have control 
of the air defence forces, even within the army 


combat zone. Many Allied army officers agree 
with this view and consider that the American 
decision to give the Nike to the army is illogical 
and may well lead to numerous complications. 
Admittedly all air defence forces in the United 
States, whether they belong to the Army, the 
Navy, the Marine Corps or the Air Force, are 
under the operational command of General Part- 
ridge, who heads a combined staff at Norad; but 
it is more or less unanimously agreed that the 
whole of air defence should be turned over to the 
Air Force. 


General organization and the future 


Whatever individual opinions may be, it is an 
incontestable fact that the army in all NATO 
countries is increasingly pressing its advantage 
and that it will soon have a substantial aviation 
of its own. This fact must be recognized; once a 
reasonable agreement is reached it must be ob- 
served loyally, with the sole object of ensuring 
joint success. 


It must, however, be remembered that the 
situation is very different in a big country such 
as the United States than in medium-size coun- 
tries such as France or Italy. The U.S. Air Force 
will always have major tasks to perform: firstly 
strategic attack (today by aircraft, tomorrow 
perhaps by surface-to-surface missiles), strategic 
and tactical reconnaissance, and tactical and 
strategic transport. But if in a country such as 
France, the air force—which already has lost 


Vertical take-off aircraft for army needs could be designed on the basis of the SNECMA C-450 coleopter shown here. 










































virtually all hope of being entrusted with stra- 
tegic missions—should also be deprived of air 
defence and interdiction tasks (and tomorrow 
perhaps of close support on the battlefield) it 
would find its role reduced merely to reconnais- 
sance and transport. In that case the question 
arises of whether it is worth while maintaining 
a specialized service solely for these two tasks. 


We in the Air Force do not believe that our 
Army and Navy colleagues have such dark de- 
signs against us. Just the same the advent of 
missiles on the battlefield will undoubtedly lead 
to a drastic reorganization of all branches of the 
national defence forces. 

It is possible to imagine that in future there may 
be four main services: air force, army, navy and 
missile command. But it can also be imagined that 
today’s air force may be transformed into a 
missile command and that the piloted aircraft 
then retained will be divided between the army 
and the navy. Whatever happens, however, the 
air force must be on its guard, at any rate in 
Europe, against being swallowed up by the other 
services. To my mind, the air force is in the best 
position to take over the new robots which are 
destined to perform many of the tasks now accom- 
plished by piloted aircraft, no matter what form 
a future war may take. 


Meanwhile the armies, which will certainly get 
their organic aviation, must guard against dupli- 





U.S. Army operational rockets. Left to right: the Douglas / 


Emerson Honest John unguided artillery rocket, the 
Western Electric/Douglas Nike <Ajar_ anti-aircraft 
rocket, and the Firestone/Ryan Corporal short-range 
guided missile. 


cation and wastage. They should use air force 
training establishments both for flight personnel 
and for ground specialists. They should utilize 
existing research and development facilities, the 
test centres, logistic and supply organizations, the 
depots and fleets which the air forces have already 
set up at great expense. Let us hope that they will 
be sufficiently wise. It is well known that efficient 
armies cannot be built up without stable and 
powerful economic and financial backing. The 
creation of organic army aviations, arising from 
the desire to improve efficiency on the battlefield, 
should not be allowed to jeopardize the whole 
machinery for lack of money. 
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Operating from Roads and Fields: 


The United States Arsenal : 


of VIOL and STOL Aircraft 


Now that the problem of supersonic flight, 
which has been preoccupying designers for many 
years, has been solved (and today the military are 
demanding aircraft with speeds up to three times 
that of sound), many leading airframe and engine 
manufacturers are turning their attention to a 
very different problem at the other end of the 
scale—the development of aircraft capable of 
hovering in the air, or at least flying at very low 
speeds, and thus requiring only very little space 
for take-off and landing. The military planners 
are demanding that aircraft in support of ground 
forces shall no longer require concrete runways, 
but shall be capable of operating from roads and 
fields. Similarly the civil airport administrators 
are anxiously considering the costs of the ever 
lengthening runways demanded by the modern, 


For ground transportation and take-off and landing the 
X-13 utilizes a specially designed ground service trailer 
with a hydraulically elevated platform. When the plat- 
form has been elevated to the vertical position the X-13 
is suspended by a hook mounted below the fuselage nose 
engaging in a forked jib at the upper end of the platform. 
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and still newer jet transports of the future. Mili- 
tary and civil aviation thus have a common 
interest, which can be summed up in the simple 
phrase: high cruising speed, but slower take-off and 
landing, if possible vertically. 


But in fact the practical realization of this 
simple formula, which conjures up memories of 
the flying carpet in ‘“‘Arabian Nights”’, is far from 
easy, as is evidenced by the many experimental 
and research models being produced by the 
United States aircraft industry which is tackling 
the problem with zeal and the aid of substantial 
Government funds. In any case the United States 
is apparently prepared to pay the same high price 
for the development of this new generation of 
hovering and slow-flying vehicles, as was required 








for the breakthrough of fighters and bombers 
into the supersonic field. 


The development of vertical and short take-off 
aircraft is being pushed ahead in the United 
States on a very wide basis, and it is particularly 
interesting to study the American industry’s pro- 
gress and to review the current development 
trends in this new aspect of aeronautical engineer- 
ing. 

As Interavia has frequently reviewed the field 
of helicopter development in past issues, it is not 
intended to include in the present survey the many 
rotary-wing aircraft in which lift is mainly derived 
from rotors. Although it is clearly impossible for 
the true helicopter to attain the higher speed 
brackets, the wide speed range available with the 


Vertical take-off of the Ryan X-13 “tail-sitter’’ prototype: After release from the forked jib at the top of the now vertical 
launching boom, the X-13 first manoeuvres back from and then a few yards to one side of the platform, for transition 


from climb into horizontal flight. 
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new vertical and short take-off aircraft offers the 
possibility of filling the gap between the slow- 
flying rotary-wing aircraft and the much faster 
ixed-wing aircraft. 


This particular review also does not delve very 
deeply into the progress made by the powerplant 
manufacturers, as a contribution in the field of 
vertical flight, because Jnteravia plans to make a 
detailed study of developments in the aircraft 
engine industry in a forthcoming issue. 


The first steps: 
Tail-sitter and Convertiplane 


Apart from a few small experimental projects 
undertaken on a private basis, the development 
of the new-style VTOL aircraft in the United 
States stems from a period about eight years back, 
when the U. S. Navy first awarded Convair and 
Lockheed development contracts for tail-sitter 
experimental aircraft powered by turboprop 
units. The Convair (XFY-1) and Lockheed 
(XFV-1) projects were fighter prototypes, em- 
ploying large double propellers, taking off and 
landing vertically on legs; both models have been 
discussed in detail in an earlier issue of Jnteravia', 
and since flight testing was suspended some years 
back, they are today only of historical interest. 


The next stride forward was made when the 
USAF and U.S. Army jointly awarded two 
contracts for development of convertiplanes which 
would take off vertically with the aid of rotors, 
and then utilize a small main wing for horizontal 
flight. Both the experimental models ordered for 
the U. S. Army—the Bell XV-3 and McDonnell 
XV-1—commenced flight testing in 1955, and 
paved the way for further developments. The 
McDonnell XV-1 utilized a fixed rotor for vertical 
flight and a pusher propeller for horizontal flight 
(in the latter phase the rotor autorotated at its 
lowest drag configuration), while the Bell XV-3 
already employed tiltable rotor-propellers which 
delivered both vertical lift and, by rotation through 
90°, forward thrust for horizontal flight. On the 
same basis the Transcendental Aircraft Corpora- 
tion, with the aid of USAF funds, evolved the 
Model 1-G convertiplane, and this has recently 
led to the development of the Model 2 version. 


In the meantime Bell Aircraft Corporation, as 
a private venture, had assembled a small fixed- 
wing tiltable power unit VTOL experimental air- 
craft using available components and two Fair- 
child J44 jet units on loan from the USAF, and 
this vehicle made its first vertical flight in Novem- 
ber 1954. The subsequent flight tests with transi- 
tion from vertical flight to horizontal gave evi- 
dence that the tiltable thrust unit concept would 
also hold good for jet power units. However the 
problems of jet-powered vertical flight could not 
be fully investigated until the Ryan X-13 delta 
Vertijet became available. The successful testing 
of the Ryan X-13 opened up the way for an 
extensive programme of experiments with ‘“Fly- 
ing Jet Engines” and in 1951, long before the 
equivalent European projects, Ryan successfully 
put into the air a gas turbine supported on its own 
jet thrust and capable of hovering flight. In both 
development and testing the X-13 is today the 
most advanced VTOL jet aircraft, and is also the 
prototype of a vertical take-off fighter currently 
under construction at Ryan. 


The tilt-wing concept 


In the meantime Vertol Aircraft Corporation 
also entered the American VTOL field and had 
proposed a turboprop experimental aircraft of a 
new concept. Unlike the Bell XV-3, in which 
merely the rotors were rotated through 90° to 
provide vertical lift for take-off, the Vertol design 
called for the tilting of the entire wing unit, 
complete with combined thrust and lift rotor- 
propellers, to the vertical position; this system 
would reduce the loss in lifting force occurring 
when the main wing is at right-angles to the rotor 
slipstream. For this concept the main powerplant 
would have to be installed in a fixed position in 
the fuselage, driving the two rotors through 
shafting. In the summer of 1956 Vertol received 
a contract from the Office of Naval Research and 
the U. S. Army for the construction of a tilt-wing 
aircraft of this type, and one year later the proto- 


Cf. Interavia No. 1, 1957, page 57. 





The McDonnell XV-1 compound helicopter with (here stationary) pusher propeller and small anti-torque tail rotor. 
Used only in vertical flight, the main rotor is powered by pressure-jet nozzles located at the blade tips and fed by a 


piston-engine/compressor unit installed in the fuselage. 


type, designated Vertol 76, commenced an exten- 
sive programme of tests. As with the tail-sitter 
experimental aircraft, certain difficulties were 
encountered, in particular the problem of compen- 
sation for ground winds and the transition from 
horizontal to vertical flight. Nevertheless this very 
interesting prototype provided valuable experi- 
ence, and other manufacturers were already 
following the road pioneered by Vertol. 


* 


Thus, by the end of 1957, the United States was 
in the happy position of being able to test out the 


following basic categories of VTOL aircraft: 


1—Compound convertiplanes with fixed wing and 
propeller (McDonnell XV-1); 

2—Fixed wing convertiplanes with tiltable thrust 
units (Bell VTOL, Bell XV-3); 

3-Convertiplanes with tiltable wings and thrust 
units (Vertol 76); 


4—Fixed wing tail-sitter aircraft, which take off 


and land with the fuselage vertical (Lockheed 
XFV-1 and Convair XFY-1 with turboprop 
power units, and the jet-powered Ryan X-13). 


In all the above mentioned aircraft the lift 
during take-off and landing is supplied entirely 
by the power unit thrust, or rather by the vertical 
component of this thrust. These aircraft can there- 
fore take off and land vertically without taxiing 
but only by the employment of a high-perform- 
ance power unit, which normally is not fully 


One of the earliest convertiplanes, the Bell XV-3, was 
originally fitted with articulated three-bladed rotors, but 
these have since been replaced by a new two-bladed semi- 
rigid rotor system. 
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The Bell XV-3 convertiplane achieves transition from 
vertical flight to the horizontal by tilting of the combina- 
tion rotor-propellers mounted near the tips of the fixed 
wings. 
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Slipstream deflection by means of wing flaps: The Ryan 
Vertiplane, the first United States STOL aircraft with 
super circulation produced by the powerplant. Two 







large diameter propellers are driven by a universal shaft 
powered by a Lycoming T53 gas turbine engine mounted 








in the fuselage. 








































The STOL Fairchild M-224-1 Fledgling, also with deflec- 
ted slipstream by means of wing flaps, and a turboprop 
power unit mounted in the centre of the fuselage. 


The Kaman Aircraft Company has also developed a multi- 
purpose STOL aircraft utilizing gas turbines to drive two 
rotors with smallcontrollable flaps buried in their trailing 
edges, to provide cyclic and collective control at very 
low speeds. Take-off and landing on four retractable 
skids is made with a comparatively steep fuselage 
attitude. 


The landing characteristics of vectored slipstream and 
variable thrust incidence aircraft: above: in a fixed-wing 
aircraft the component X (of the thrust/lift resultant R), 
is parallel to the flight path and makes a low landing 
speed impossible. In a tilt-wing aircraft variable thrust 
incidence eliminates the detrimental effect of the com- 
ponent X, by incidence change, so that the resultant R is 
at right-angles to the flight path. 
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The Fairchild projected M-231 turboprop transport, by 
utilization of the boundary layer control system, has a 
controllable minimum flight speed of 45 knots fora gross 
weight of 54,000 Ib., which will permit extremely short 
take-off and landing distances. Right, a diagram of the 
application of the boundary layer blowing system to the 
wings, tailplane and rudder. 


utilized in cruising flight. It was only possible for 
these experimental vehicles, weighing many tons, 
to achieve vertical flight with the introduction 
and availability of turbine power units which, in 
the form of turboprop units could deliver more 
than 4 lb. thrust per lb. weight for take-off, or as 
jet units up to 8 Ib. 


The new formula: STOL 
(Short take-off and landing) 


The results obtained in experiments with 
VTOL aircraft in no way dissuaded the designers 
from their efforts to find new solutions which 
would offer a more realistic utilization of engine 
power. Why not accept a small increase in the 
landing and take-off area requirements, if this 
would permit a more economic exploitation of 
the overall flight characteristics? The designers’ 
answer was: STOL utilizing both power unit and 
wing lift, instead of VTOL utilizing only the power 
unit. By this system the power required for take- 
off and landing could be considerably reduced 
and a smaller power unit could be employed, as 
in cruising flight less thrust would be demanded 
than for the take-off and landing phases. This 
would automatically lead to reduced fuel con- 
sumption, and thus more economic operation, 
with the added advantage that STOL operations 
are safer than VTOL. 

The first experimental aircraft developed to the 
STOL formula was produced by the Ryan Aero- 
nautical Company in the shape of the Vertiplane : 
A Lycoming T53 gas turbine unit, installed in the 
aircraft fuselage, drives two below-wing large- 
diameter propellers whose slipstream is deflected 
downwards by means of extensive double retract- 
able wing flaps extending far below and to the 
rear of the wing trailing edge. In addition to the 
lift provided by the downwards deflected slip- 
stream, the lifting characteristics of the wing are 
also increased by super circulation and, under 
normal conditions, the Vertiplane requires only a 
few yards run for take-off. The manufacturers 
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Three-view drawing of the M-232 two-seat. multi-purpose 
STOL aireraft now being built by Fairchild, with large- 
bladed propellers, and flaps extending far below the wing 
edges. Particularly striking is the steep fuselage attitude 
(22° at take-off and 25° on landing). 


even claim that as the Vertiplane not only has 
almost vertical take-off and landing characteris- 
tics, but can hover without forward movement, ; 
the Ryan development can on this basis be classi- 5 
fied as a VTOL aircraft. An unusual feature of the 
Vertiplane is seen in the end plates at the wing © 
extremities, and these not only provide structural | 
support for the large flaps, but also confine the © 
propeller slipstream to the flap span for increased © 
efficiency. Developed in association with the | 
Office of Naval Research for a U.S. Army | 
contract, the Vertiplane is the forerunner of a fast 
reconnaissance and communications aircraft for 
universal deployment. 


Following similar lines of thought the Kaman > 
Aircraft Company has designed a twin-engined © 
multi-purpose STOL aircraft with turboprop pro- | 
pulsion, under a contract awarded by the U. S. 
Navy Bureau of Aeronautics. Now in course of 
development, the Kaman system utilizes two 
large-area propulsive rotors which have small 
controllable flaps buried in their trailing edges 
to provide cyclic and collective control; by chang- 
ing the lift characteristics of the rotor blades the 
pilot has full control of the vehicle at speeds 
below 50 m. p. h. The aircraft’s speed will range 
from 0 to over 300 m.p.h. under this concept; at 
speeds of over 50 m.p.h. the flap system in the § 
propulsive rotors automatically phases out and — 
conventional rudder, elevator and aileroncontrols © 
take over. & 


Another interesting STOL design is under way § 
at Fairchild Engine & Airplane Corporation on A 
behalf of the U. S. Army Transportation Research | 
and Development Command. Within the scope § 
of a $1,000,000 research contract Fairchild is 
building a prototype, designated M-224-1 Fledg- 
ling, which is now approaching completion. The 
Fledgling is also powered by a gas turbine which 
drives not two, but four propellers, and a small 
stabilizing rotor in the tail. Like the other STOL 
types already described, the Fledgling also em- 
ploys flaps extending almost the full span of the 
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The Bell experimental VTOL aircraft employs two 90° tiltable Fairchild J44 jet engines, Vertol 76 tilt-wing aircraft: For vertical take-off and landing the wing, with its two 

and was the first jet-powered aircraft to take off vertically with the fuselage horizontal. counter-rotating rotor-propellers, is tilted as a unit through 90°. The Lycoming T-53 
(approx. 1,000 ehp.) freé turbine engine is installed in a fixed position on the upper 
fuselage. 


wings for deflection of the slipstream, so that near 
vertical take-off and landing will be possible. 
Fairchild’s STOL programme is far-reaching and 
embraces other projects, including the model 
M-232 with two propellers and wing flaps for 
slipstream deflection, and the considerably larger 
model M-231 with boundary layer control for the 
main wing and tailplane. Although the M-232, 
which is now in construction, adheres to the 
current STOL concept, Fairchild’s M-231 project 
explores new ground; based on German and 
American experiences with boundary layer con- 
trol, Fairchild is aiming at a transport comparable 
in size to the C-119 Flying Boxcar, but which, by 
the employment of boundary layer blowing, Two Hiller tilt-wing projects: Above, the four-engined 
has a controllable minimum flight speed of 45 Hiller 1048 heavy transport, with counter-rotating pro- 
knots for a gross weight of 54,000 Ib. A high- pellers, and with jet control in the rear fuselage for low- 






has speed blower system, directly coupled to the air- Speed flight. Below, a four-place Hiller 1045 multi-pur- 
ris- pose aircraft with two General Electric T58s (each of 
nt craft controls, blows the boundary layer over 1,200 shp.), and auxiliary tail rotors. Cruising speed 
eg flaps, ailerons, elevator, and both surfaces of the roughly 170 knots. 
SSI- . . . . 
rudder (for single-engined flight), and gives a 
the considerable improvement in the low-speed flight 
y . . . . 
sal characteristics. It is clear that the M-231 will not 
ma be able to take off vertically or to hover, but the 
' 4 combination of boundary layer control together 
ih with high-efficiency wing flaps, will result in a far 
ine wider speed range than is possible with the cur- 
ae rently available transports. 
as , 
‘or It already seems likely that in the race to pro- 
duce the best STOL multi-purpose aircraft, the 
field has been narrowed down to the two basic 
an concepts; a fixed-wing aircraft with deflected 
ed slipstream (and boundary layer control) and the 
‘O- aie wE , keaih His diets eclas ak atke ba tilt-wing aircraft with parallel tilting of the thrust 
S. andei> haus Gas a dae oe Hiller, in ieubehenion units, It has been repeatedly asserted that the tilt- 
of with NACA. Illustrated is the transition from vertical wing aircraft with VTOL characteristics can lift 
VO flight to horizontal, which is effected in only 5 seconds. 
all P =a ‘ ; ee ae 5 
eS Construction of the Hiller X-18 prototype: In foreground the wing, in the background The Hiller X-18 tilt-wing research aircraft is the largest U.S. VTOL project to date, 
a the almost completed fuselage. Meanwhile the X-18 is believed to be ready for testing. and has been developed to a USAF specification for a vertical take-off transport. The 
ig- proposed powerplant comprises two Allison YT40-A-14 turboprop units, of 4,850 hp. 
he each. 














The Flying Platform developed by Hiller has ducted counter-rotating propellers (left) and was the forerunner of the 


two-man VTOL observation vehicle (right), which employs the same principles: the two propellers suck in air through 
a vertically-directed funnel-shaped ducting, forcing it downwards as a jet stream to provide sufficient thrust for vertical 
flight. The pictures of the improved one-man platform on the left, and also the observation vehicle, show control flaps 


in the jet stream. 


a heavier payload than the fixed-wing deflected- 
slipstream aircraft. But if the latter type is 
conceded a small take-off run, it offers a load- 
lifting potential out of all comparison to the tilt- 
wing configuration. Ultimately the proposed 
employment of the aircraft will be the deciding 
factor as to which category is finally ordered by 
the U.S. Army. For the moment the responsi- 
bility for testing the various concepts is in the 
hands of the Office of Naval Research, with funds 
made available from all three branches of the 
Armed Forces. 

However it should not be overlooked that the 
USAF is following up the experimental work 
already undertaken by Vertol, by the award of a 
further development contract to Hiller Helicop- 
ters for a VTOL transport with 90° rotatable wing 
and powerplant. After six months testing of 
models in association with NACA, Hiller is 
engaged in the construction of a prototype air- 
craft, designated X-18, which is now approaching 
completion. At the present time the largest in its 
class, this VTOL aircraft is scheduled to com- 
mence flight testing during the course of this 
summer. Hiller considers this project to be the 
first step in a widely based VTOL development 
programme, and already has several new designs 
under way. Of the latter, the Hiller 1045 multi- 
purpose aircraft, and the Hiller 1048 large trans- 
port are examples illustrated here. 


Flying Platforms and Flying Jeeps 


As early as 1951 NACA undertook experi- 
ments with the so-called Flying Platforms —jet- 


powered one-man vehicles which the pilot, in a 
standing position, steers by a simple shifting of 
his weight.2 Experience showed that such a 
hovering platform (see picture) can be made 
inherently stable, and that there was no necessity 
for the pilot of such a vehicle to be an accom- 
plished tight-rope walker. Army and Navy ex- 


? Cf. Interavia No. 7/1955, pages 517 ete. 





The Doak Model 16 VTOL experimental aircraft, with two ducted propellers rotatable through 90°. The upper picture 
illustrates the individual flight phases with appropriate settings of the propeller housings. 
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Walking the slack rope? As early as 1951 NACA was 
experimenting with a compressed air jet platform on 
which courageous “Test Pilots’’ learned to balance. 
These completely serious experiments led to a wealth of 
experience, especially in the handling and control of one- 
man platforms. 


perts were quick to appreciate the potential value 
of a collapsible, easily transported VTOL plat- 
form for Commando and observation tasks, and 
commissioned helicopter manufacturer Stanley 
Hiller with the further development of the “‘flying 
platform’’. The Hiller solution finally emerged in 
the form of a lightweight one-man vehicle with 
two counter-rotating ducted fans driven by two 
motor-cycle engines housed beneath the plat- 
form. The fans sucked in air through a vertically- 
mounted funnel-shaped ducting, and ejected it 
downwards in the form of a jet stream. By use of 
the ducting the static thrust of the two fans was 
boosted by at least 20 percent, and indicated 
possibilities for the construction of larger plat- 
forms on the same principle. However it was clear 
that the stabilization and control of a multi-seat 
VTOL platform would have to be effected by 
other methods. 


When Hiller subsequently developed and 
successfully tested an improved version of his 
flying platform with three 44-h.p. engines, the 
U.S. Army Transportation Research and Deve- 
lopment Command came down firmly in support 
of a new VTOL programme which gives every 
indication of revolutionizing important phases of 
ground warfare: flying jeeps with ducted fans 
should be able to traverse marshy or otherwise 
impenetrable terrain, and permit autonomous 
shock-troop operations to be carried out behind 
the opponents’ lines, to a degree hitherto only 
possible in the visions of the future described by 
imaginative military writers. Equipped with large 
VTOL transports in the style of the Hiller X-18, 
shock troops could reach out to the enemy’s short 
and medium-range rocket bases, or destroy im- 
portant supply centres, and return to their own 
lines after the operation had been successfully 
completed. The U. S. Army appears to place great 
value on these possibilities, and in 1957 the firms 
Aerophysics Development (a Curtiss-Wright sub- 
sidiary), Chrysler, and Piasecki Aircraft received 
contracts for the procurement of 3—4 man flying 
jeeps with a gross weight of only 1,500 lb., but 
capable of lifting a 1,000-lb. payload. The first 
of the new vehicles to be completed, the Piasecki 
VTOL 59K, has already begun testing. 


The body of the Piasecki 59K —it can hardly 
be described as a fuselage—looks somewhat like 
an inflatable rubber boat, and houses two ducted, 
three-bladed rotors, and a three-man cockpit with 
all the necessary control and stabilization devices; 
when on the ground, the vehicle stands on an 
ultra-light tricycle undercarriage. The manufac- 
turer lists the following advantages for the flat, 
squat configuration: transshipable in large trans- 
ports; operation from any kind of terrain (the 
rotors are screened to protect them from bushes, 
trees, etc.); excellent manceuvrability and suitable 
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Deflection of the jet stream from its two Armstrong Siddeley Viper engines permits the 
Bell X-14 to rise vertically and to hover, while compressed air supplied by the main 





lance engines and ejected from wing-tip and tail nozzles provides pitch, yaw and roll control, 
Ith of 
f one- 
for employment in narrow valleys, under small craft, the whole weight of which in both take-off 
bridges, behind small hills and even for street- and landing and in level flight will be borne solely 
value fighting. Although the first of the flying jeeps will by the deflectable thrust of its turbine power units. 
plat- have little more speed than the conventional Army Now a resident of the United States, the Ger- 
, and helicopters they will, thanks to their very simple man aerodynamicist Alexander M. Lippisch 
anley construction, cost only about one third of the expounded this concept in a recent article for 
lying price of the very complicated and sensitive Interavia.* Lippisch defines his ‘“‘Aerodyne”’ 
ed in rotary-wing aircraft in the same weight category. vehicle as a wingless configuration with an inter- 
with If the U.S. Army’s requirements can in fact be nal flow system which produces propulsion, and 
two met at a cost of around $15,000 per vehicle, then induces lift from a combination of internal and 
plat- a contract for large-scale production will cer- external flow. On behalf of the Collins Radio 
ally- tainly materialize. Company, with occasional financial support from 
ed it Aiming at a compromise between the ducted- ONR, Lippisch has been able to build a series of 
se of fan vehicle, and the convertiplane with tiltable experimental models which have supplemented 
; was thrust units, the Doak Aircraft Company of the results of basic research, and should lead to a 
sated Torrance, Calif., has produced its Model 16 practical solution of the jet deflection problem. 
plat- VTOL experimental aircraft. Although previously Other leading American aircraft manufacturers, 
clear best known as a sub-contracting firm, Doak including the Lockheed Aircraft Corporation, are 
-seat themselves raised some $300,000 for experimental occupied with projects for wingless or near-wing- 
d by work with ducted fans and had gained important less aircraft, although there is little doubt that at 
experience in this field, before the U.S. Army least ten years work will be necessary before these 
and came up with a contract. After completion and concepts will arive at the operational testing stage. 
f his testing of a prototype in early 1958 it became But even now one fact is clearly established: the 
the clear that here was another promising line of | engine power needed for supersonic flight is suffi- 
Yeve- development for a multi-purpose VTOL vehicle, cient, with skilful design of the propulsion and 
port at least as far as the U. S. Army requirements are lift system, to permit vertical flight with the 
very concerned. fuselage in the horizontal position. It is therefore 
es of not surprising that other airframe manufacturers 
fans With or without wings? are now seeking interim solutions; while they are 
-wise The most decisive and, for the moment, most 8°1Ng ahead with the development of the jet- 
nous recent development breakthrough is leading to | Powered VTOL concept, their aircraft are never- 
hind a VTOL machine which is probably destined to __ theless still being fitted with wings for horizontal 
only give air transportation a completely new look flight, and any other eventualities. 
d by within the next decade: a wingless supersonic air- * Cf. Interavia No. 1,1958, pages 51 etc. 
large 
c-18, 
hort Based on experience with the X-13, Ryan is constructing a supersonic tail-sitter interceptor which could be launched 
: from underground bases, like a guided missile. Whether the underground basing of fighter units together with all the 
im- necessary maintenance and servicing facilities is compatible with the high degree of mobility offered with the VTOL 
own concept, is another question. 
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For tests of Dr. A. Lippisch’s proposed aerodyne concept, a static test bed has been 
installed in the Collins Radio Company facility at the Cedar Rapids airport; this facility 
will permit the measurement of aerodynamic forces, and assessment of the stability and 
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controllability oflarge-scale models, in conditions of hover- 
ing flight. Piston-engine driven propellers provide the air 
flow for testing the model. Below: the aerodyne model, 
with large jet exhaust openings under the centre fuselage, 
and blower slots in front of the rudder and elevators. 
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Flying Jeeps, with ducted fans in tandem mounting, are 
under development by several American firms. Illustrated 
here is a mockup of the Piasecki 59K vehicle. 





A winged VTOL supersonic transport aircraft 
with jet propulsion and integral jet deflection is 
reportedly in development by Bell. The prede- 
cessor of this supersonic transport was the Bell 
X-14 experimental aircraft which proved the 
success of its jet deflection system in the first 
hovering flights in February 1957. In any case it 
appears that the Bell technicians have success- 
fully developed a jet deflection system which 
gives only a low-percentage thrust loss, and per- 
mits smooth transition into horizontal flight. 

* 


With or without wings VTOL aircraft will 
reach far out into the supersonic speed ranges, | 
and will open up a wealth of possibilities for both 
military and civil aviation. Meanwhile the United 
States Army and Navy are acquiring an arsenal 
of new STOL and VTOL aircraft for the sub- 
sonic bracket which, within the short space of a 
few years, can free at least part of the tactical air 
forces from the restrictions imposed by concrete 
runways. 
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From the SNECMA C.400-P.2 flying jet engine (left) to 
the SNECMA/Nord C-450 single-seat fighter in coleopter 
configuration (below). 
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European Vertical 


and Short Take-off 
Airrcaft 


le Western Europe the French and British air- 
craft industries have emerged as leaders in the 
field of VTOL and STOL development. Although 
European efforts cannot compare to the huge 
expenditures undertaken in the USA —especially 
by the U.S. military authorities—the public has 
nevertheless been presented with a series of 
interesting projects, which bear tribute to the 
creative genius of the European designers. 


In particular SNECMA, the French engine 
manufacturing firm, is pushing ahead with an 
ambitious plan which has as its objective the 
development of an annular-wing VTOL fighter. 
After many years of basic research work, this 
firm constructed several experimental versions of 
the Flying Atar (C.400-P.1, -P.2 and -P.3), which 
have made numerous tethered and free flights, 
both with and without pilot. With the financial 
cooperation of the German authorities, the C-450 
fighter prototype (with Afar turbine unit) in 
coleopter configuration will be tested and further 
developed. The Breguet company has also done 
pioneer work with the Breguet 940 STOL experi- 
mental aircraft (four Turboméca Turmo IT turbo- 
prop units each of 400 h. p.) which, in the shape 
of the larger 941 version, is scheduled for produc- 
tion. Deflection of the slipstream from the four 
Ratier-Figeac propellers by means of wingflaps, 
gives the 16,000-lb. Breguet 940 a take-off and 
landing distance of less than 650 feet to clear a 
50-ft. obstacle. The production model 941 will 
reportedly have a gross weight of approx. 40,000 
lb., with maximum loading at 19,000 lb. for a 
take-off distance of less than 1,500 feet. 


\y 


In Great Britain, in 1954, another engine manu- 
facturer, Rolls-Royce Ltd., also began a STOL 
and hovering flight research programme with jet- 
powered experimental vehicles. The first of these, 
the Rolls-Royce Flying Bedstead was a flying 
platform built around two Nene engines, and 
although the vehicle crashed, the testing of similar 
platforms was later continued. The first true, 
fully-controllable VTOL aircraft complete with 
wings, fuselage and undercarriage was produced 
at the Short Brothers & Harland plant in Belfast. 
The delta-wing Short SC.1, powered by five Rolls- 
Royce RB.108 jets, presents an_ interesting 
approach to the VTOL problem, in that four of 
the power units are installed almost vertically in 
the centre of the fuselage, while the fifth is 
mounted horizontally in the rear fuselage. The 
combined thrust of the four vertically directed jet 
units is sufficient to lift the almost 4-ton aircraft 
into the air. Unfortunately further development 
by Short of this VTOL concept will probably be 
delayed because one result of the British White 
Paper on Defence, has been the partial with- 
drawal of government funds for the SC.1 project. 

However there is no lack of other concepts for 
vertical take-off aircraft in Great Britain, but the 
majority of these projects are unlikely to mature 
in this decade. One particularly interesting 
approach which merits special mention is Dr. A. 
A. Griffith’s (Rolls-Royce) proposal for a VTOL 
transport with very sharply swept delta configura- 
tion, and powered by 56 small jet lift units and 12 
large forward thrust jet units.* In this design a 


* Cf. Interavia No. 1, 1958, page 60. 


These first pictures of the C-450 coleopter, built by Nord-Aviation in association with SNECMA, show a cylindrical fuselage with pilot’s cockpit, air intakes for the SNECMA Alar 
jet turbine, the four-strutted barrel-shaped annular wing with four swept stabilizing and control surfaces, and four stub feet for landing and take-off. 
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Breguet 940 STOL experimental aircraft with 
‘ed wing flaps for deflection of the slipstream. 


jlls-Royce has employed this Flying Bedstead test rig 
for the study of stability in vertical thrust vehicles. Lift 
for hovering flight is derived from two horizontally 
mounted Rolls-Royce Nenes whose thrust is deflected 
vertically downwards. The pilot, seated above the power- 
plant, can steer the vehicle by means of a control column 
which regulates the flow of compressed air to four jet 
nozzles. 


Wv 








Equipped with 20 vertically-directed auxiliary jet units, 
this VTOL Canberra was proposed to a recent RAE 
conference in Belfast by Short Chief Designer D. Keith- 
Lucas. 


Keith-Lucas also suggested to the same RAE Conference 
this VTOL short-haul transport, which stems from a 
Breguet proposal, and employs four fans set into the 
wings. The fans could be driven either mechanically by 
shafting from the main turbine engine or by compressed 
air fed to the blade tips; the covering shutters, when 
opened, could equally serve to straighten out the air 
flow to the fans. 





The Short SC.1 VTOL experimental aircraft with five > 
Rolls-Royce RB.108s. In hovering flight control is 
effected by means of jet nozzles mounted at the wing tips 
and fuselage extremities. 


large section of the fuselage serves also as wing, 
which would permit considerable economy in 
weight compared to conventional airframe design 
and thus partially compensate for the extra weight 
of the small but particularly light jet lift units. 
But before such an aircraft is built there are still 
other, less revolutionary solutions to be investi- 
gated. Two possibilities—a VTOL Canberra 
powered by 20 jet lift units and a short-haul 
transport with 4 fans set into the wings —are 
illustrated on these pages. 

Finally mention must be made of the Hawker 
project for a light VTOL strike aircraft, a design 
which is currently being studied by the RAF and 
NATO. Lift for vertical flight and propulsionfor = 
horizontal flight is reportedly provided by a 
combination of jet engines, in a layout somewhat 
similar to the Short SC.1 experimental aircraft. 

The views of the NATO experts, in particular, on 
this new British project are awaited with great 
interest. 











The Fairey Rotodyne compound helicopter (two Napier 
Kland NEU? gas turbines) takes off vertically with the y 
aid of its rotor, with blade-tip jet units; in horizontal 
flight, with lift provided by main wing and autorotating 
rotor, speed is in the neighbourhood of 180 m.p.h. 
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Contraves-Oerlikon 


Anti-Aircraft 
and Anti-Tank 


Fe something like twelve years Oerlikon 
Machine Tool Works, Biihrle & Co. and its sub- 
sidiary Contraves AG, Zurich, have been working 
on the development of beam-riding anti-aircraft 
rockets with mobile launching and guidance systems, 
which are today described as having reached the 
operational stage. Year after year the two com- 
panies have spent substantial sums on_ this 
development, which so far has been carried 
through without government contracts —hence as 
a purely private venture. However, the Italian 
and Japanese armed forces have for some time 
being showing interest in the new weapons system 
and recently placed orders for training batteries. 
Moreover, informed circles understand that 
Switzerland will shortly follow this example and 
order both training and operational rockets, com- 
plete with the appropriate ground equipment. 
On completion of a full anti-aircraft battery 
equipped with training rockets (Type C), which 
has since been shipped to Japan, the Manage- 
ment of Contraves AG invited some hundred 
representatives of the Swiss authorities, industry 
and press to a first public demonstration of the 
weapons system at the Zurich—-Seebach plant and 
near Niederglatt, north of Kloten Airport. 
Visitors were welcomed by Dr. Dieter Biihrle, 
Board Chairman of Contraves, after which Dr.- 


Weapons Systems 


Ing. A. Gerber, Managing Director, spoke on the 
training and operational rockets for anti-aircraft 
defence and the related control and guidance 
systems. A war-strength Contraves-Oerlikon anti- 
aircraft rocket battery, he said, consists of the 
following units: 1—battery command post with 
radio system and various computers and remote 
control equipment: 2-fire control radar; 3—beam 
transmitter; 4-six dual launchers; 5—twelve (or 
more) rockets with their handling trolleys; 6—four 
diesel sets for power supply; 7-various auxiliary 
equipment, such as cable drums, tractors, jeeps, 
target telescopes and theodolites, etc. All units 
are mobile and can be driven straight to their 
operational sites by cross-country tractors. Two, 
three of four batteries form a group, whose 
commander has a highly mobile control centre 
(trailer with three to five radar surveillance 
screens and plotting board) and a target acquisi- 
tion radar, also mobile. The group control centre 
passes commands direct —by radio or cable —to 
the command post and fire control radar of each 
battery: the distance between the control centre 
and the individual batteries can be up to 20 miles 
and is allowed for by parallax computers. 

Dr. Gerber stressed above all the two main 
advantages of the Contraves-Oerlikon system: 
100 percent mobility, and the absence of booster 
























































A training rocket (type C) in flight, shortly after 
launching from the Salto di Quirra proving ground in 
Sardinia. After burnout the rocket is controlled in the 
unpowered phase by beam guidance until its speed 
falls off to the subsonic. On receipt of a command 
signal it separates into two sections, and the nose 
and rear portions are each lowered to the ground by 
means of a parachute, for recovery and re-use. 


rockets. ‘‘Whereas other anti-aircraft rockets have 
‘their feet in concrete’”’ he said, “‘our anti-aircraft 
batteries can follow the troops at all times and 
onto any terrain. They are therefore suitable for 
tactical missions. We use the same, standard 
chassis for all units. And firing without boosters 
is safer for the immediate surroundings of the 
battery, which are thus not exposed to the danger 
of falling booster parts.” 


Although the training rockets are split in two 
after each exercise (during the unpowered phase 
of the trajectory) and are recovered by means of 
parachutes—another cost-saving advantage of 
the system—practice launches in the densely 
populated heartland of Switzerland are obiously 
not possible. Participants in the Contraves demon- 
strations were therefore shown a film of firing 
tests at Salto di Quirra, Sardinia, and maps were 
produced to reveal that it would be quite feasible ' 
to establish an anti-aircraft rocket training ground 
in the Swiss Alps. 


The accompanying picture captions and the 
‘box’? give technical details of the anti-aircraft 


Notional deployment of a war-strength anti-aircraft 
battery (six dual launchers) in open country: far left, 
the battery command post (trailer) with VHF antenna 
for reception of the remote control command for the 
battery’s fire control radar. Azimuth control signals 
are fed by radio from the group control post (on top 
of the hill) to the battery command post and are 
passed via a parallax computer (in the battery com- 
mander’s trailer) to the fire control radar (centre of 
picture, right). The latter scans once up and down 


on the dictated bearing, picks up the target and locks ~ 


on, i.e. it now automatically follows the target. By 
means of servo controls and cables the battery fire 


control radar keeps the beam transmitter (to its left) © 


and the one to six dual launchers laid on to the target. 
The beam transmitter and missile launchers are thus © 
always slaved to the radar equipment in bearing and! 


elevation angles. When the battery commander gives © 
the order to fire, up to twelve rockets can be fed into ~ 
the same beam per minute; the beam can also be” 


directed to a second, nearby target during the rocket 
ascent. The battery has its own diesel generator” 
power supply (seen behind the control trailer). 
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.ckets and their control and guidance systems. * 

‘ce launching weight of rockets Types C and D 
as been considerably increased compared with 
he first prototypes, and the burning times have 
risen to 30 and 45 seconds respectively. The area 
which can be protected by one battery has a dia- 
meter of at least 25 miles, and the whole Zurich 
region, for example, could be defended by four 
batteries (with overlapping ranges), covering the 
area between Schaffhausen and Schwyz, Aarau 
and Wil up to altitudes of 65,000 ft. 


Visitors were then able to watch a Contraves- 
Oerlikon battery taken out of action on the fac- 
tory grounds (within 15 minutes) and brought 
into action again on the territory north of Kloten 
Airport (within 20 minutes). Before taking up its 
position the battery remained in full cover in a 
small wood; then, on receipt of a light signal from 
the battery commander, hurried to the sites which 
had been selected, surveyed and marked out be- 
forehand. Tractors brought up the dual launchers, 
the beam transmitter and the fire control radar; 
the panting crews —all plant employees —removed 
the equipment from its carriages, laid out the 
connecting cables and brought up the rockets. 
The battery command post (containing the com- 
puters) and the power supply units remained in 
cover at the edge of the wood. And 25 minutes 
after the light signal, the ‘enemy aircraft’? ap- 
peared on the horizon, and was picked up and 
tracked by the fire control radar, whereupon the 
spectators were able to watch how the beam 
transmitter and the launchers were permanently 
slaved to the radar, never letting the target out of 
“sight”. Had this been a “‘live’’ operation, the 
battery could have engaged the target at the rate 
of twelve rockets per minute. Before the battery 
took up its positions, the meadow had been 
“cleared” of fighter-bomber intruders by four 
20-mm Oerlikon anti-aircraft guns, and the setting 
up of anti-tank defences by rockets had been 

demonstrated. 


For the latter role Contraves-Oerlikon has 
developed a miniature weapons system. Whereas 
a war-strength anti-aircraft battery needs some- 
where near a hundred men to set it up, provide 
transport, bring up rocket supplies, etc., the anti- 
tank system is designed from the outset for opera- 
tion by one man. The miniature combat unit 
comprises two rockets with cruciform wings and 
spoiler controls (each rocket having a multiple 
wire for remote control by electrical signals) plus 
the control equipment with joystick, launching 
button and power supply (dry battery), and last 
but not least the operator. 


The weapons are extremely simple to handle. 
Each operator can carry two dismantled rockets 
in a metal container on his back. Once in position 
he assembles the rockets within two to three 
minutes, sets them up direct on the ground and 
Stations himself to one side. After launching each 
rocket, which is done by plugging the multiple 
wire into the guidance equipment and pushing 
the launching button, the operator controls the 
trajectory by means of his minute joystick, trans- 


See also ‘“‘Guidance Systems for Anti-Aircraft 
































Contraves beam transmitter (/eft; with high frequency portion by Brown-Boveri) and the dual launcher (right) 
together form a “rubber gun barrel” which is continuously directed at the target... from the moment the radar 
locks on (and the rockets are ready to fire) to the rockets hitting the target. 





Beam transmitter and dual launchers are automatically 
and continuously laid on the target by this fire control 
radar (with automatic target tracking) via servo con- 
trols and cables. The radar portion was developed by 
MBLE (Manufacture Belge de Lampes et de Matériel 
Electronique). 



















One of the dual launchers (six per battery; 12 to 24 
per group) in the mobile position. All equipment for 
an anti-aircraft rocket group—including the beam 
transmitter and the fire control radar—is mounted on 
standard chassis or installed in trailers. 








Rockets” by Dr.-Ing. A. Gerber, in Interavia No. 6, 1956. 


Technical data for the Contraves-Oerlikon anti-aircraft rocket 


(with single-stage nitric acid-kerosene motor) 


anes Cc P vee, D , 
raining (operationa 
Model rocket) rocket) 
approx. approx. 
eee eee 19.5 ft. 19.5 ft. 
Diameter of body ...... 15.75 ins. 15.75 ins. 
Span of cruciform wing 4.6 ft. 4.6 ft. 
Launching weight ...... 840 Ib 880 Ib. 
Powered phase ....... 30 sec. 45 sec. 
WHONEE 6 5 @ 5 k-.3cK Wels 2,200 Ib 2,200 Ib. 


The anti-aircraft rocket on its handling trolley. 


Mach number at burnout. . . 1.8 2.4 

Altitude at burnout ..... 26,000 ft. 46,000 ft. 
Controllable altitude. . .. . 49,000 ft. 65,000 ft. 
Controllable slant distance. . — 20 miles 


Minimum operational slant distance (depending on 
speed of target): 2,500—5,000 yards, type D. 

Payload: Parachute recovery system and data trans- 
mitter, type C. Warhead with proximity fuse, weight 
approx. 88 Ib., type D. 
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The command post (/eft) for the group commander (2 to 4 batteries) is connected by cables to a target acquisition 


to the individual batteries. 








Technical data 
for the Contraves-Oerlikon 
anti-tank missile 


(with two-stage solid-propellant rocket motor) 


BE: he eee a ae ae PS 36.6 ins. 
Diameter of body ........ 4.7 ins. 
Span of cruciform wing ..... 23.6 ins. 
Launching weight ........ 23 Ib. 


Weight of warhead ....... 7.3 Ib. 
Weight ofexplosive (hollowcharge) 3.5 Ib. 
Launching acceleration during 


8 4 ae ee are ae 12g 

Target approach speed ..... 279 ft./sec. 
Controllable from ........ 50 yds 

Max. combat range ....... 1,600—2,000 yds 
Penetration power of hollow charge 

through armour plate ..... +» more than 16 ins 
Weight of guidance system ... 7.7 |b. 

Weight of container with two 

Ae a ee ee ee ae 55 Ib. 


Dimensions of container 37 ins. x 13 ins. x 10 ins. 


The hollow charge is armed by the operator when the 
rocket approaches its target. 
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Inside the group control centre, which is manned by 
a group commander and 4 to 6 assistants. On the 
right-hand wall is the commander's master radar 
screen, on the left-hand wall one of the 2 to 4 slave 
screens (one for each battery); centre, the target 
plotting board. To allocate a given target to a parti- 
cular battery, the group commander sets the alidade 
on the master screen to the echo of this target and 
throws a switch. A radial light trace then appears on 
the appropriate slave screen, marking the echo to be 
engaged. The slave screen operator then, with a few 
manual operations, actuates the remote control radio 
link to his battery’s command trailer and hence to the 
battery fire control radar, the latter picks up the target 
after a single vertical sweep in the designated azi- 
muth, and locks on. When locking on has taken place, 
an additional blip appears next to the target echo on 
the master and slave screens. Radar screens and 
target plotting board are produced by the firm of 
Albiswerk A.G., Zurich. 








radar (right) and through a remote control radio link 


mitting commands through the cable which un- 
winds behind the rocket. The latter does not spin, 
but its attitude is stabilised by a gyro set in mo- 
tion before launching by a small powder charge. 
After covering 50 yards the missile is fully con- 
trollable and has a total powered range of up to 
2,000 yards at a velocity of approx. 280 ft./sec. 

With a good operator armed with field glasses, 
accuracy is said to be one yard per 1,000 yards 
range. Even over distances of 1,600 to 2,000 
yards, the rocket’s hollow charge penetrates 
armour plate up to 16 inches thick. The fuse for 
the hollow charge is armed during the trajectory 
by the operator (via the multiple wire), so that in 
the event of mistakes the rocket does not explode. 
For training purposes it can also be fitted with a 
recovery parachute —in place of the warhead —so 
that as a rule the more costly parts can be used 
repeatedly. 

Once again, technical details can be seen from 
the picture captions and the “‘box’’. A special 
word should be said, however, about the rocket’s 
“integrated”’ solid-propellant two-stage motor, 
consisting of a “‘launching chamber”’ for a thrust 
of 240 lb. over one second, and a “‘cruising cham- 
ber” for 20 Ib. thrust over 20 seconds. This design 
has proved so successful that it may one day 
be encountered again in a later development of 
the anti-aircraft rocket, now driven by liquid 
propellants. 


Both management and staff of Contraves AG 
and Oerlikon Machine Tool Works look forward 
with confidence to the future of their two wea- 
pons systems, which are designed for purely 
defensive purposes. ““With our beam-riding anti- 
aircraft rocket and wire-controlled anti-tank 
missile we can be sure that every shot will be a 
hit...“ said the senior engineer. 


Left: Anti-tank missile operator in the field: the con- 
tainer, with its two complete rockets, weighs only 
about 55 Ib., and the guidance system 7.7 Ib. Right: 
The missile operator has installed himself to one side 
of the two rockets—propped up on the ground—and 
plugged the first rocket’s multiple wire into his 
guidance equipment. The end of the second multiple 
wire is within reach, the operator's right hand holds 
the minute control column, his left thumb rests on 
the firing button. 
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“| Decca data handling and display systems 


High speeds, jet procedures and increasing traffic densities are fast defeating the traditional 


LLL | 


/ 


* 


es AG methods of planning and controlling air traffic. 
orward In air defence new weapons, both of attack and of defence, have already made obsolete the 


> wea- control systems evolved from the experience of the second world war. 

purely The data handling and display system developed over the past six years by Decca Radar Ltd. 
g anti- meets the requirements of the new age. Both civil and military systems have already been put 
ti-tank 


into service, and the new systems now under construction will be the most advanced in the world. 
ll be a 


o Display systems for the most 


ne side 


x exacting civil and military roles 


ests on 


DECCA RADAR LIMITED LONDON . ENGLAND 








ON TARGET... 
AMF OR GROUND 


THE F-4MOD 


WHUN DEROHIEF 













America's most tested, newest weapon system, is 
built to ideal specifications for its dual role... its 
speed, climb and range make it the greatest in a 


proud line of Thundercraft. 














FARMINGDALE, NEW YORK, U.S.A. 
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* LIGHTEST IN WEIGHT—17.3 LBS. 


PLUS—provides power and modulation to drive your extra VHF transmitter 





Lightest weight ! 
Easiest to operate ! 
Lowest priced ! 


AND NOW-—the Lear ADF-12E-2 
with new etched amplifier circuitry and 
hermetically sealed transformers—has even 
greater reliability and performance. 

Most compact, lightweight, inexpensive 

COMBINATION ADF SYSTEM: 

1— Tuning range 190 to 1750 ke in 
3 bands with continuous tuning—no 
frequency gaps. 

2— Only ADF with loudspeaker output. 
3 watts of audio. 

3 — Terrific ADF performance—plus com- 
munication and range navigation. 

4— LEAR EXCLUSIVE—provides mo- 
dulator power supply for VHF 
transmitter. 

Double your safety with a DUAL Lear 

ADF-12E-2 at less cost than average 

single installations. 





MODEL ADF-12E-2 TUNER 


ADF-12E-2 TUNER: Easy to install. No flexible 
tuning shafts—direct drive. Easy to read the 
dial from any position. Press to test button. 
Improved sensitivity and selectivity. Highest 
signal to noise ratio. 

AMPLIFIER: BRAND NEW ultra clean 
etched circuitry. Unmatched ADF reliability 
with hermetically sealed transformers —smallest 
size and lightest weight. Provides modulator 
power supply for VHF transmitter—an EXCLU- 
SIVE Lear feature. C. W. optional on Model E-3. 
Superior tone quality and high power output. 
Extra long life power supply. Mounts vertically 
or horizontally. 

FERRO-DYNAMIC(R) LOOP. Hermetically 
sealed—A.C. motor drive. Lear originated 
Ferro-Dynamic core. Small size, light weight— 
easy to install. Superior quadrantal error 
correction electrically—no cams. Highest loop 
gain of any. 

AZIMUTH INDICATOR: Electrically driven— 
no flex shafts. Simplified installation. Smoother 
response—greater accuracy. Dual azimuth 
indicator available for dual installations. 
OPTIONAL MOUNTING: Shockmounts 
available for optional amplifier mounting — 
vertical or horizontal. 


POWER OUTPUT: 3 watts max.; 1.2 watts 
undistorted. 


POWER USE: Max. 3.3 amps. at 28 v.; 5.7 amps. 
at 14 v. 

WEIGHT: Tuner, amplifier, loop, indicator — 
total 17.3 Ibs. 

TUNER DIMENSIONS: Lgth 8 °/s"; width 6 °/s"; 
height 2 ’/s." 

For further information or a flight demonstration 
communicate with: Lear S.A Aeroport, Geneva 15, Switzerland 


Lear Incorporated, International Sales 
3171 South Bundy Drive, Santa Monica, California, U.S.A. 


LEAR 


705 











JUBILEE EDITION 


Brought up to date, 
completely revised, and enlarged 


1,350 large-size pages (8 x 11% ins.) . 32,500 full listings of 
government agencies, organizations, air forces, air transport 
companies, manufacturers of aircraft, engines, missiles, equip- 


ment, airports, etc. . More than 37,500 names and addresses 





Orders can be placed 

with INTERAVIA, 

Geneva (Switzerland), 

with the publishers’ agents 







Price $12 or £4 in most countries, 
(including packing and or with 
postage) your bookseller. 


Make sure of your copy now ! 


Airport Tractor 









incorporating Air-cooled Diesel Engine 


Towed load up to 100 tons 

Pull on hook 6,580 kg 

Hydro coupling ensuring smooth starting 
7 Forward speeds from 2.4 to 22 km/hr. 


Hydro steering ensuring easy manoeuvra- 
bility 
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KLOCKNER-HUMBOLDT 
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The de Havilland Otter amphibian offers all the 
advantages of the seaplane and landplane 


combined, and meets a basic need for an aircraft 


capable of operating practically anywhere. 


The Otter is available as 


LANDPLANE,SEAPLANE,AMPHIBIAN 
OR WITH SKIS OR WHEEL-SKIS 


Designed and built by 58-5 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 


DOWNSVIEW, ONTARIO 








The Blackburn NA.39 Strike Aircraft 














Blackburn and General Aircraft Limited, Brough, E.Yorks, England 


OA 112/c 

















a i eS a 











pc3/c47 OWNERS PRAISE 


“AIRESEARCH 
MAXIMIZER” 


\ 


GUARANTEED 20 M.P.H. 
Speed Increase At Same Horsepower 


Pays for itself in 1,000 hours by increasing range and payload with = J ~~==-.1__ 

no increase in horsepower . .. flight performance and safety improved a 
considerably. These are the findings of the many DC3/C47 owners 
who have purchased the lightweight, fully CAA approved 


AiResearch Maximizer Kit. 


Improves single engine performance « Increases thrust at any given 
horsepower e Reduces drag e Reduction in cooling drag 

and increased cooling capacity minimizes chance of second 

engine failure during single engine operation in hot weather 

e Cuts maintenance « Easily installed 


Aileron Gap Strip (optional), not shown, improves single engine 
control and stall characteristics, and lowers stalling speed. 


CORPORATION AiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 


THE 





AiResearch Aviation Service Company e Los Angeles International Airport, Los Angeles 45, California 





Please send me detailed NAME 


information on the ‘‘AIRESEARCH STREET 
MAXIMIZER” kit. 





CITY STATE 


































CONVAIR 





The NEW CHALLENGER 


For Short-Medium Routes! 






CONVAIR 







— Newest Member 
of a Family of Greats 
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These facts merit study: : 
In 
e By special arrangement, Convair has The turbine-powered Canadair “540” is the da 
transferred to Canadair all “440” tooling newest development in a series of great aircraft—the ; ha 
to start new “540” production line. Convair “‘240’s”, “340’s” and ‘440’s”—aircraft that , is 
e Seat mile cost of 1.3 to 1.5 cents. have already accumulated some 6,000,000 hours of TI 
world-wide operating experience—aircraft that have ™ 
° lew ie asc — _ it or proved themselves to be unmatched in their flight ” 
6 a eet © range for speed, efficiency and economy of operati 
more seats than “‘440’s” in standard 8 } P ; den : y preaeee. th 
configuration. With Napier Eland turbine power added, the int 
; ei d Canadair “540” has the increased range, speed and sig 
e Operational flexibility: uses any moderate payload that identify it as the great new challenger to 
size airport .. . has a range of 1500 miles on short and medium range routes we 
with 2 hrs. fuel reserves . . . climbs ; wll . ia 
quickly (1400 fpm) to smooth cruise The result is a new airliner unsurpassed in = 
altitudes of 15-20,000 ft. performance characteristics and earning power. . « 
e “Eland-6” engines provide wide speed Your inquiries are invited. Ce 
ERRGF . - . OWES hauls at long periods ssh European Representative: J. H. Davis, 3 a 
sectionalized design for easier maintenance. Princes House, 190 Piccadilly, London W.1., England . 
Each engine develops 3500 eshp at , | nt 
take-off, allowing increase of 4100 Ibs. ' ; me 
over “440” in max gross weight. :@p: Cc ANADAI R N f a 
Cruise speed 325 mph at 20,000 ft. Ga - 
; Be : Limited, Montreal, Canada int 
e Aircraft is in production for the Royal » Aivesen o Mneeuseh and Gavetepment me 
Canadian Air Force . . . first deliveries, ° @ulded MleeNee + Seustoar Bngincering ; om 
oh Se. CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION a 
lag 
CAS8-CL66-86UKT . 

















Owe a decade ago Lockheed Aircraft Cor- 
poration, looking to the future, started work- 
ing on the plans for a four-jet long-range air- 
liner, an aircraft comparable in size to to- 
day’s 707 and DC-8; but the aircraft which 
has now finally emerged from this earlier work 
is in fact the barely 15-ton Lockheed JetStar! 
The developments giving rise to this extra- 
ordinary metamorphosis certainly. merit some 
investigation and discussion. 

Ever since Lockheed successfully evolved 
the first United States jet fighter to be put 
into quantity production, the Burbank de- 
signers had been obsessed with one ambition: 
to design and produce a large jet transport 
which, with a payload of some 80 passengers, 
would be able to complete the North Atlantic 
crossing in less than eight hours. In 1947, at 
a time when Lockheed was selling the first 
Constellations to Europe, the preliminary de- 
sign work for such a high-speed passenger 
transport was begun. One of the questions 
which was argued back and forth over many 
hours of time, was the positioning of the 
engines; should they be installed beneath 
the fuselage ?— alongside ?— with common air 
intake?—on pylons ?—what in fact was the 
most satisfactory solution ? This problem, like 
many others, was eventually resolved, and 
the designers opted for two twin-jet units, one 
pair mounted on either side of the rear fuse- 
lage and above the level of the wing trailing 
edge—a layout which is today clearly re- 
cognizable in the design of the JetStar. After 
some six years of proposals and counter- 
proposals a final design was completed in 
1953, with the designation L-193. The desired 


LOCKHEED 329 / letetar 


flight performance appeared to be realizable 

but only with a take-off weight of some 130 
tons, and this was a proposition which at the 
time raised little enthusiasm from the inter- 
ested airlines; further, the then unconventio- 
nal powerplant installation also failed to meet 
with approval. Among the carriers only Air 
France acknowledged the possibilities of this 
formula, as was evidenced by the company’s 
later orders for the Caravelle. Only today has 
it become generally accepted just how right 
the Lockheed design office had been with their 
L-193, even though circumstances in 1954 


Lockheed Vice-President C. L. Johnson, who personally 
directed the Jet-Star project. pictured with the jet utility 
transport at Burbank. 











had forced the manufacturers to drop this 
far-sighted project. 

But Lockheed never completely abandoned 
the idea of a jet-powered long-range transport. 
The design office still continued their efforts 
to find methods of reducing the weight of the 
L-193, and the possibilities of boundary layer 
control were also investigated. Meanwhile 
new market research work had indicated a 
growing interest in turbine-engined trans- 
ports for stages up to 1,000 miles in length— 
even today by far the larger portion of air 
transport falls into this category—and so the 
turboprop-powered Electra was created and 
built. Two years ago, when the world’s 
carriers finally decided to place orders for 
some hundreds of jet transports, Lockheed 
took one last wistful look back at their before- 
its-time L-193 project, whose weight was now 
an accepted feature of the new jet-age trans- 
ports. 


However, the moment eventually arrived 
when all the preparatory work undertaken by 
the Lockheed engineers finally paid off. In the 
summer of 1956 the USAF’s Air Materiel 
Command announced a design competition 
for an aircraft to meet the following require- 
ments: 

Specification | (UTX): A twin-jet combat- 
readiness training and communications air- 
craft for a two-man crew and four passengers; 
cruising speed of 500 to 570 m.p.n.; service 
ceiling 45,000 ft.; range approx. 1,500 n.m. 
Specification 2 (UCX): A four-jet utility 
transport for the rapid transportation of 
personnel (up to 10 men) and materials, for 
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Three-view drawing of the Lockheed CL-329 JetStar: the dark-shaded areas in the 
plan view indicate the integral wing fuel tanks, and the slipper fuel tanks extending 
beyond the wing leading edge. 
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The first JetStar prototype with two Bristol/Wright TJ37s, approaching completion at Lockheed’s Burbank plant. 











The engine pods in the twin-jet version offer good access to the TJ37 jet turbines; with 
a dry weight of only 850 lb., sea level thrust is 4,850 Ib. 


In the four-jet version the double pods, pictured here with two General Electric J85 
units, also allow easy maintenance of the side-by-side jets. 
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long trips with three-man crew and eight passengers. 


4 6 
Above: Standard interior layout for two-man crew and ten passengers; below: the luxury version cabin layout for 
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Ditching Barrier 
Emergency Exit 





Bulkhead Net 
Emergency Exit 


Sockets for Stanchions, Seats or Ring 


Bulkhead Net Recessed Rings 
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Removable Panels over Aisle Troughs 


The cabin layout of the Utility Cargo version presents an uninterrupted capacity of 716 cu. ft. with an internal width 
of 6 ft. 7 in. The large cargo door is on the left-hand side at the front of the cabin, and the floor is fitted with sockets 
for stanchions, seats or recessed rings for lashing of freight or the erection of bulkhead nets. 


combat-readiness training and special duties; 
cruising speed 500 to 570 m.p.h.; max. range 
2,200 n.m.; max. cruising altitude 45,000 ft. 

By this competition the USAF was aiming 
at acquiring a fast multi-purpose utility jet 
transport and trainer and, although the two 
specifications differed in take-off weight and 
load-range capacity, the required performance 
and flying qualities were similar. All the pre- 
liminary development work was to be under- 


Sectional view of the Lockheed JetStar fuselage. Key: 


1 Adjustable rudder pedals 

2 Shielded control linkages 

3 Forward mounted control column 

4 Clear vision window, operated with one hand 
5 Adjustable seats and armrests 

6 Heavy, safety glass windows 

7 40” seat spacing 

8 Reading light 

9 Ventilator 
10 Stabilizer adjustment 
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taken with the manufacturers’ own resources, 
and a decision on the actual model to be given 


a 


production contract would not be made 


until after prototypes had been built and 
tested. The development of an aircraft to meet 
the UTX specification was tackled by North 
American; Lockheed decided to undertake 
the development of a four-jet prototype to 
meet the UCX formula, and Mc Donnell also 
later worked to this specification. 


Hydraulic and air-conditioning systems 

Water tanks 

Anti-collision light 

Baggage 

Access to aft equipment and baggage compartment 
Large dive flap for rapid let-down 

Toilet and wash room 

Landing gear, hydraulically or gravity extended 
No wing carry-through structure inside cabin 
Forward retracting nose landing gear 
Antennas 

Two large doors to electronic compartment 
Antenna compartment 
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View of the interior of the 10-passenger prototype; aisle 
headroom 6 ft. 2 in. 





Technical Data for the 
‘* JetStar”’ 


(Standard version for 10 passengers) 


Power units: 2 x Wright TJ37 each of 4,850 
lb. static thrust. 


Dimensions: 


Span . 53’ 8” 
Length 58’ 10” 
Wing area 523 sq. ft. 
Aspect ratio §.5 
Weights: 
J a ee a 15,008 Ib. 
Operating weight empty 15,601 Ib. 
Payload (10 passengers) . 2,000 Ib. 
Normal fuel load 

(in wing tanks) 10,650 Ib. 
Normal take-off weight. 28,251 Ib. 
Slipper tanks 500 Ib. 
External fuel. 3,649 Ib. 
Max. take-off weight . 32,400 Ib. 
Max. landing weight . <n 25,950 Ib. 
Normal take-off power loading 2.92 lb./Ib.t 
Normal take-off wing loading 54 \b./sq. ft. 
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SEA LEVEL 


260 300 340 380 420 460 500 $40 580 
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Speeds in relation to altitude: Ve critical speed; Vmar 
maximum speed; Vd maximum permissible design 
speed. 
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Payload-range characteristics for the JetStar: For normal 
operations the 2,150-lb. payload can be carried to ranges 
of 1,500 n. m. with wing fuel only; the two slipper tanks 
extend this to 1,850 n.m. For alternate loadings pay- 
loads can be increased to 4,000 lb. with approx. 100 miles 
loss in range; slipper tanks eliminate this loss without 
exceeding the max. take-off weight of 32,400 Ib. 
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CAR landing distance is 167% of that required to cross 
a 50 ft. obstacle at 1.3 Vs, land and stop. 
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Lockheed concentrated an all-out effort on 
this project, and by the beginning of January 
1957 the preliminary design of the CL-329 
was ready. The design was originally based 
on new lightweight jet engines, as suggested 
by General Electric and Fairchild, but at that 
time neither the General Electric J85 nor the 
Fairchild J83 was operationally ready, and 
Lockheed decided to equip the first (and later 
the second) prototype with two Curtiss- 
Wright TJ37 (Bristol Orpheus) engines. In the 
later flight testing of the CL-329 the Bristol 
jet engines’ installation and performance were 
found to be so satisfactory that Lockheed is 
now in a position to offer a twin-jet version 
of the aircraft, if required. 


* 


As can be readily seen from the accom- 
panying pictures and three-view drawing, the 
CL-329 JetStar has the configuration of a 
low-wing monoplane with smooth flowing 
lines, swept wings (leading edge sweep 34°), 
a roomy cylindrical fuselage, powerplant 
mounted on the rear fuselage, and swept 
rudder with high-set tailplane. The outstand- 
ing feature of the aircraft is the arrangement 
of the powerplant, which is derived directly 
from the earlier L-193 project, and offers the 
following major advantages: 

e All noise sources and rotating parts are 
located aft of the cabin, and this arrange- 
ment increases the general safety of the air- 
craft and considerably reduces the noise 
level inside the cabin. 


e The air inlets are located above and in front 
of the wing trailing edge, and the engine 
compressors are thus protected by the wing 
from the ingestion of foreign objects. 


e The airframe structure is widely separated 
from the exhaust wake so that critical 
vibrations, buffeting and fatigue are avoided. 


e In both the twin and four-jet versions the 
powerplant arrangement is extremely handy 
for maintenance and servicing. 


e Fire hazards are reduced to a minimum 
by the provision of isolating fire walls, and 
free-air space separates the engines from 
the fuselage. 


e The absence of gondolas to disturb the 
smoothness of flow over the wing surfaces 
ensures more economic cruising flight, and 
good take-off and landing characteristics. 


In the design work Lockheed’s engineers 
have given particular consideration to elimi- 
nating or minimising the danger of fire arising 
in the event of a crash. Extensive research on 
models with varying engine installations has 
shown that, in crash conditions, the danger 
of fire through fuel coming into contact with 
hot engine components is greatly reduced 
when the engines are mounted on the rear 
fuselage (this of course assuming that the 
engines are not torn from their mountings 
on initial impact). In a crash fuel from rup- 
tured wing tanks is normally thrown forward 
ahead of the crashing aircraft, and finally 
forms a highly inflammable area directly be- 
low the wing and fuselage wreckage; the 
engine installation chosen by Lockheed 
appears to offer a higher degree of safety than 
a more conventional layout with the engines 
mounted in pods below the wing or installed 
in the wing roots. 








The choice of engine installation dictated 
the airframe design and has made possible 
an uninterrupted wing surface with wide 
leading and trailing edge flaps, and permits 
the employment of a light, short-legged 
undercarriage. The CL-329, like the Electra 
has been designed with the application of the 
modern “fail safe’? philosophy to all major 
structural elements. Load factors used in the 
design are generally 40 percent higher than for 
the usual transport aircraft and this means that 
the normal operation (or “‘l g’’) stress levels 
are lower than in many transport types. 


* 


Lockheed’s long experience in producing 
fast and very high performance aircraft has 
been of great value in the development of the 
various structure and functional systems for 
the CL-329. The cabin pressurization and air 
conditioning system assures comfort up to 
45,000 feet with pressurization for an 8,000 
ft. cabin altitude; the air cycle refrigeration 
system is based on a compressor system driven 
by one of the main engines and all air con- 
ditioning equipment is readily accessible 
through the dive flap door aft of the pressure 
bulkhead. The pilot and co-pilot are pro- 
vided with a diluter-demand oxygen system; 
disposable type masks and demand regulators 
for 100 percent oxygen are available for the 
passengers, the supply being controlled by 
the pilot. 

The hydraulic system is composed of two 
completely separate systems, each with its 
own engine-driven variable-volume pump and 
reservoir. Hydraulic services are divided be- 
tween the two systems, either one of which is 
adequate for control requirements. Other 
essential services can be selectively switched 
from one system to the other for standby 
power. The No. | hydraulic system incorpo- 
rates an auxiliary electric pump, driven either 
by battery or power trailer, to facilitate 
ground services and systems check out. 


In the control system, rudder and elevator 
are controlled by tabs for aerodynamic boost, 
but only the aileron control system incorpo- 
rates a duplex power boost independently 
actuated by either or both of the hydraulic 
systems; however, adequate aileron control 
is available without boost. Longitudinal trim 
is obtained by electrical pitch adjustment of 
the all-movable empennage. Flaps are actua- 
ted by hydraulically motor-driven torque 
tubes, gear boxes and jack screws. Synchro- 
nous motion is assured, even in the case of a 
line shaft failure, by a synchronizing electrical 
device registered to the torque tube extremi- 
ties. Slat positioning is automatic with wing 
angle of attack. 

The DC electrical system is powered by two 
350 ampere starter generators. AC power is 
supplied by a 1500 VA, 115 V, 3-phase, 400 
cycle inverter, with a 250 VA standby inverter 
for essential services. Auto transformers supply 
75V and 28 V power to the synchro instruments. 


All the components of the fuel system are 
installed outside the cabin; the feed pipes 
from wing tanks to the rear-mounted engines 
run outside the cabin wall through the wing 
root fairings. The integral wing fuel tanks 
stretch from the wing root ribs out to the 
wing tips and contain a total of 1,640 U.S. 
gallons. An additional 600 U.S. gals can be 
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carried in two streamlined external slipper 
tarks fitted over the wing leading edge at the 
mid-wing position. 


in the record time of 241 days the JetStar 
was completed and was airborne at 8.58 on 
September 4th, 1958. In April 1958 followed 
the second prototype and since then both air- 
craft have been submitted to the most 
stringent testing at Edwards Air Force Base 
with results, as far as can be judged from the 
information available, which were completely 
satisfactory to the USAF. Within the frame- 
work of further testing carried out by the 
manufacturers the JetStar has already attai- 
ned speeds in excess of 600 m.p.h., and has 
operated at cruising altitudes of more than 
45,000 ft. 

The diagrams accompanying this article 
give further details of the aircraft’s perfor- 
mance. One interesting point (which is stressed 
by the manufacturer) is that the 6 to | speed 
range of the new Lockheed jet aircraft is the 
highest of the currently operating transports. 
In any case the JetStar offers a maximum 
cruising speed of over 500 m.p.h. at an altitude 
of 40,000 to 45,000 ft., with a normal range of 
1,800 nautical miles, performance which 
would hardly have been expected from a 
transport in this weight class. 

The tests already carried out prove that the 
JetStar answers all the designers’ hopes, and 
indicate that the aircraft can meet many 
additional requirements over and above the 
original specification. The military version, 
which will be built by Lockheed’s Georgia 
Division in Marietta, can be utilized for the 
following tasks, without any major modifica- 
tion to the airframe. 


1- High Priority Passenger Transport (Standard ver- 
sion for 10 passengers; luxury version for 6 pas- 
sengers). 

2-High Priority Cargo Transport, with a large side 
freight door, for urgent material handling up to a 
total of 2,130 Ib. payload; freight capacity 716 cu. ft. 


3-High Priority Air Evacuation Transport for four 
litter cases, four walking wounded and two medical 
attendants (or any other desired combination); 
payload 2,200 Ib. 


4-Electronic Countermeasures Trainer for the 
instruction of three trainees; electronic equipment 
payload, with reduced fuel load, 5,180 Ib. 


5 - Navigator-Bombardier Trainer for the instruction 
of two trainees on the ASQ-38 weapons control 
system for the B-52 jet bomber; equipment pay- 
load 3,314 Ib. 

The civil version JetStar, for which CAA 
certification poses no difficulties, can be 
offered for the following roles: 


6 - Executive Transport for six or more passengers. 

7- Airway and Air Communication Service. 

8 - Training Aircraft for pilots of large jet transports. 

9 - Air Photographe and Charting Service; the JetStar 
is particularly well suited for aerial survey work by 
virtue of its high cruising speed and altitude, both 
factors permitting the full utilization of short-term 
periods of good weather. 

Up to the present moment Lockheed has 
already booked over fifty options for the 
civil version of the CL-329 JetStar, the bulk 
of these being for the Executive Transport. 
Although the award of a military production 
contract has not yet been announced, this 
is believed to be only a matter of time, and the 
Lockheed designers have certainly done their 
full share towards making the JetStar a 
highly marketable commodity. 













































































The first JetStar prototype in landing pattern at Edwards AFB. 
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A perfect three-point touch-down after a three-and-one- ~ 
half hour 1,670 n.m. non-stop cross-country flight from 
Edwards AFB in California to Dobbins AFB, Georgia. 





All controls and instruments are easy to reach in the two- A | 
man cockpit of the Lockheed JetStar, and the large \ 
windshield meets the latest CAA and Society of Auto- 
motive Engineers visibility requirements. Above each 
control column are the flight control instruments for the ; \ 
MA-1 Flight Director. System; the powerplant control , 
instruments are directly in front of the throttle controls. 
The space between the left-hand MA-1 equipment and 
the powerplant instruments is for the eventual installa- 
iton of a radar screen. 


Preparation for a test flight. 








The Cinderella 
of the 
Brussels Fair 


















To begin with the host country... Belgium’s SABCA 
company displays a military item — given a civilian paint 
job for the occasion: a Hawker Hunter built under licence. 





In the Transport Pavilion the Belgian Airways Adminis- 
tration (Régie des Voies Aériennes) is displaying an air 
traffic control centre equipped by Compagnie Francaise 
Thomson Houston, Compagnie Générale de Télégraphie 
sans Fil and Société Nouvelle d’Electronique (RBV/RI). 


Members of the U.S. aircraft industry have taken space 
in the Belgian section’s Transport Pavilion. Picture shows 
the Lockheed stand. 
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A partial view of the 1958 Brussels World Fair. In right background, the awesomely impressive «Atomium >», 


piece of engineering. 


Visitors to the Brussels World Fair —the theme 
of which is ‘“‘a world balance sheet to help build 
a more humane world’’—could be tempted to 
conclude that aviation has not contributed much 
to the evolution of mankind. It is a commonplace 
to say that a good portion of our lives is domi- 
nated directly or indirectly by aviation, yet none 
of the nations participating in this huge exhibition 
has made an attempt to demonstrate the important 
part which aviation is playing in man’s social and 
economic life. 

Alternatively, since aviation’s contribution to 
the Fair is limited to civil flying, one might be led 


Part of the Douglas exhibit. 







a master 


to the belief that not much is left once you take 
the “‘military” part out of the aviation picture. To 
a certain extent this may still be true today, for a 
comprehensive aviation show, such as the bi- 
annual Paris event, provides a much more strik- 
ing overall picture of aviation’s real or potential 
effect — good and bad —on the civilization of man. 

Thus, aviation is the Cinderella of the Brussels 
Fair. While nearly all the pavilions of the indus- 
trial nations contain some reference to aero- 
nautics, these exhibits show no common line, no 
connected thought, more like separate advertise- 
ments in a huge bazaar. Each country —with one 
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PRATT & WHITWEY AIRCRAFT 
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On the United Aircraft stand: Pratt & Whitney J75 jet engine (picture); also Sikorsky 


helicopter models and Hamilton Standard products. 


major exception—vaunts its airline system, 
perhaps some of its aeronautical products, its 
modern airports. The exception is, surprisingly, 
the U.S.A., still the most important airfaring 
nation, and commercial aircraft producer, whose 
magnificent Pavilion is devoid of any allusion 
to flying. The Americans left it to individual firms 
and organizations to set up their displays in the 
Transport Pavilion of the Belgian section or, in 
the case of “‘the world’s most experienced air- 
line’, Pan American, to build a separate pavilion. 

ICAO does in fact present some material on 
the present situation and the aims of civil air trans- 


PFOEerea- 


port, but this is on their stand in the UNO Pavilion 
which is a location unlikely to be visited by the 
majority of people interested in the subject. 

Of the various national displays, the Russian 
“hard sell’ effort no doubt is the most impressive. 
With the help of huge-scale models they are 
driving it home to the expected 40,000,000 Fair 
visitors that they have caught up with or even 
surpassed the Western world in matters of civil 
aviation. And then, of course, they have the 
*‘Sputniks’’—which naturally are a purely peace- 
ful application of the latest scientific and technical 
discoveries. 


The feminine note dominates the full-size cabin model of the Boeing 707. 


A bouquet of Convair 880 jet models. 


The SNECMA Afar jet engine. 
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Rolls-Royce engine parade in the British industrial pavilion. Left to right: Conway, 


Tyne, Dart and Avon. 
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The part played by British high-grade steel is exemplified in the Napier Gazelle free-turbine helicopter engine and the 


Bristol] Olympus jet. 


The pictures on these pages will convey a 


general but by no means complete impression of 


what the aviation enthusiast may expect at the 
Brussels World Fair. 


Editor's Note 

It is quite conceivable that some exhibitors, 
particularly the members of the accessories in- 
dustry—who have stinted neither effort nor 
money on the stands in their national pavilions 
may be disappointed with the Editor’s reactions. 


Frankfurt Airport demonstrates landing procedures with the help of an elaborate 
Sud-Aviation’s full-scale Caravelle mockup in the rear is one of the Transport 


model. 


Pavilion’s star attractions —up to 18,000 visitors a day. 





But the Editors stand by what they have 
written, as they consider that —quite apart from 
the atomium which “dominates” the Fair 
aviation and space travel should have been not 
only more broadly but also more systematically 
represented in the exhibition programme. This 
article is of necessity blunt, in the hope that the 
organizers of the next world fair will be encour- 
aged to do a better job for aviation. 

Meanwhile /nteravia’s editorial columns are, 
of course, open to all friends who feel that they 
have been neglected, not so much by this report, 
as by the exhibition programme. 


Canada’s role in aviation is illustrated by a cutaway 
model of the Orenda 14 jet, amongst other items. 


Soviet pride: model of the now defunct Sputnik 17. The 
Russians are selling small-scale models of the Sputnik I 
(also on show), complete with “heep-beep” (made in 
Switzerland!). 


Recoverable instrument container used for upper atmos- 
phere research in Russia. Petal air brakes plus parachutes 
slow container’s drop. Corrugated bottom absorbs laun- 
ching shocks. 


Model of the Tupolev Tu-114 Rossiya long-range turboprop airliner. 
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“Welcome to Canada” proclaimed the programme 
for Trans-Canada Air Lines’ inaugural Zurich—Paris 
Montreal flight early in May. That the invited re- 
presentatives of the Swiss authorities, the press and the 
travel agencies were indeed welcome was proved in no 
uncertain measure by TCA’s generous and friendly 
hospitality, which immediately made the stranger feel 
at home. 

Apart from the smooth and comfortable trans- 
Atlantic flight itself, Montreal, Ottawa, Toronto and 
the Niagara Falls were the highlights of the trip. Tours 
of the cities, receptions by local authorities, car drives 
with police escort and breakfast aboard a luxury train 
belonging to Canadian National Railways (parent 
company of TCA), a glimpse of the gigantic task of 
making the St. Laurence River navigable, and the 
roaring of Niagara Falls... all combined to form a 
rich kaleidoscope of memories to accompany us on 
the Super Constellation’s effortless return flight. 

But a few words on our hosts. 

Founded in April 1937 by decree of the Canadian 
Parliament, Trans-Canada Air Lines initially set out 
to provide scheduled passenger, mail and freight 
services to supplement existing non-scheduled services 
to towns and mining areas barely accessible overland, 
and also the few services regularly operated to the 
Northwest Territories and the Maritime Provinces. 

The carrier’s first service, from Vancouver to Seattle 
(a modest 120 miles), was opened as early as Septem- 
ber 1937. At that time the Department of Transport 
was building a transcontinental chain of radio 
beacons and setting up a permanent meteorological 
service. TCA embarked on an ambitious training 
programme for its aircrews, who carried out count- 
less night flights and trips over the Rocky Mountains 
to familiarize themselves with transcontinental opera- 
tions. The first major goal, namely the operation of a 
regular service between Vancouver and Montreal, was 
reached in April 1939, exactly two years after the 
company’s establishment. This was followed by the 


Canadian Hospitality 


opening of a service from Lethbridge, at the eastern 
foot of the Rockies, to Edmonton, capital of the 
Province of Alberta, and in spring 1940 traffic began 
to the Maritime Provinces. The first crossing of the 
North Atlantic came in 1943, when TCA regularly 
flew VIPs, army mail and military freight to Europe 
on behalf of the Government. 

A new phase in the company’s development came 
after the war, when the old ten and fourteen-seat 
Lockheeds were replaced by 27 Douglas DC-3s. 
This enabled the domestic network to be extended, 
and flights to the United States to be increased. The 
procurement of four-engine Canadair-built North 
Stars in 1947 made it possible to branch out onto 
overseas routes, to the Bahamas, Bermuda, Jamaica, 
Barbados, Trinidad, Britain and Continental Europe. 

Today TCA has a route network of 30,000 miles 
and flies to sixty cities in Canada, the United States, 
the Caribbean area, Britain, France, West Germany 
and—since May 17th—Switzerland. The fleet com- 
prises eleven Lockheed 1049G Super Constellations, 
32 Vickers Viscounts, 21 North Stars and 18 Douglas 
DC-3s. The procurement programme for the next few 
years provides for 15 more Viscounts(1958), 20 Vickers 
Vanguards (1961) and six Douglas DC-8 jet transports 
(1960). Incidentally, in his Annual Report for 1957 
TCA President Gordon R. McGregor points out, 
with justifiable prid2, that by 1961 Trans-Canada Air 
Lines will have the world’s first all-turbine fleet. 

On the eve of the jet age Trans-Canada Air Lines 
shares the same problems as the other international 
carriers, namely the constant increase in operating 
costs and shrinking of profits. It is therefore particu- 
larly laudable that TCA should have worked out a 
new domestic rate structure, bringing an average 
reduction of 13 percent in tourist-class fares. Else- 
where, and in particular in the United States, the call 
has been for an increase in fares, and it remains to 
be seen whether TCA has chosen the better road to 
financial stability by its fare reductions. PH. 








Extract from TCA’s Annual Report for 1957 


Finances ($) 

















Revenue Passengers . pe 4 are 
Seat Miles Made Available (0000's)... . 
Seat Miles Occupied (000’s). . . 


Mail Ton Miles (000’s). ... . ear 
Express Ton Miles (000's). . . . 

Freight Ton Miles (000's) ... . 

Ton Miles Made Available (000's) 

Ton Miles Used (000’s) ...... 
Weight Load Factor. ...... ; 

Total Aircraft Miles Flown (000’s) 

% Scheduled Miles Completed ee 
Average Number of Employees .... . 





Operating Revenues 1957 1956 Income from Operations 8,315,354 9,080,506 
Passengers 86,523,981 74,478,516 Provision for Depreciation 6,819,160 6,971,575 
Mail 9,662,585 8,869,934 1,496,194 2,108,931 
Air Express and Freight 6,392,156 6,010,397 Non-O ‘ 
y -Operating income—Net 

Excess Baggage 893,968 758,998 Interest and Discounts 324,196 370,375 
Charter 280,155 253,011 Sale of Aircraft 120,875 250,000 
Incidental Services 1,242,862 935,190 Miscellaneous 154,298 113,958 
Total 104,995,707 __ 91,306,046 Inc before interest expense 2,095,493 2,843,264 
Operating Expenses Interest on Capital Invested 1,690,819 1,287,052 
Flying Operations 23,837,126 19,890,279 Netincome 404,674 _1,556,212 
Maintenance 28,721,065 25,356,118 

Passenger Service 6,452,870 5,390,667 

Aircraft and Traffic Servicing 19,090,650 16,196,418 

Sales and Promotion 15,036,818 12,490,785 

General and Administrative 3,541,824 2,901,273 * No provision for Income Taxes has been made by 
Total* 96,680,353 82,225,540 reason of expenses charged to the Insurance Reserve. 


Operational Statistics 


Revenue Passenger Load Factor ............ 


1957 1956 % Change 
aaa 2,392,713 2,072,912 + 15.4% 
oe 1,959,830 1,631,238 + 20.1% 
eee 1,385,777 1,191,784 + 16.3% 
eee 70.7% 73.1% 
Aree oh 9,855 8,613 + 14.4% 
2,575 2,548 + 1.1% 
ey 12,903 11,928 + 8.2% 
273,431 235,934 + 15.9% 
ay as Se 162,577 141,778 + 14.7% 
Se ee 59.5% 60.1% 
46,667 41,039 + 13.7% 
LN ee 97.5% 95.6% 
iF be 9,480 8,788 + 79% 





































































Chats with the crew of our Super Constellation provided 
an interesting interlude during the night flight across the 
Atlantic. Reading downwards, Captains A. 8S. Ander and 
H. I. Hayes, First Officer E. Doyle, Navigator D. Willis 
and Flight Engineer F. Bradley. All of TCA’s Super 
Constellations are equipped with auxiliary wing-tip tanks 
and weather radar. 
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The Aircraft Industry in East Germany 
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By Rolf Stainer, Berlin 
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Aimost unnoticed in the West, an astounding An East German Lufthansa Il-14P medium-haul aircraft at Leipzig airport. Airframes are produced at Dresden, engines 
renaissance has been taking place in East Ger- and propellers at Chemnitz. 

many’s aircraft industry and aeronautical re- 
search over the past six years. Plans were laid in 
1952 in the hermetically sealed Pirna-Sonnen- 
stein fortress on the Elbe; the official build-up of 
a State-owned aircraft industry got under way 
two years later and received a tremendous boost 
with the repatriation of a good number of Ger- 
man engineers and technicians from the Soviet 
Union. 

Today the industry comprises five aircraft and 
engine plants and a number of aeronautical re- 
search institutes, all of them subordinate to the 
“‘Vereinigung volkseigener Betriebe Flugzeug- 
bau”’ (Association of People’s Factories for Air- 
craft Production) at Pirna a/d Elbe, which is 
headed by Karl Patzold and Prof. Brunolf Baade 
(technical head; formerly with Junkers): 


1 — VEB (Volkseigener Betrieb People’s Fac- 
tory) Flugzeugwerke Dresden, at Dresden and 
Dresden-Klotzsche airport: production of the 
Ilyushin Il-14P twin-engine medium-haul air- 
craft (under licence); development of the Type 
152 and Type 153 four-jet medium-haul air- 

| craft; development of jet engines and turbo- 
props. 

2-VEB Maschinen- und Apparatebau Lom- 
matzsch, at Lommatzsch, Saxony: gliders. 

3 — VEB Maschinen- und Apparatebau Schkeuditz, 

at Leipzig-Schkeuditz: tail units and other 
airframe parts, conversions and basic over- 
hauls. 

4-—VEB Industriewerke Ludwigsfelde, at Lud- 





Assembling fuselages for the Il-14P at Dresden’s ‘“‘Plant 2’’. a 


May Ist, 1958: The prototype of the Type 152 jet commercial transport makes its debut at the Dresden-Klotzsche works airfield, accompanied by a new II-14P (in the colours 
of Hungary’s airline Malev). di 
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Wind tunnel under construction at the Faculty of Aero- Type 152 rolls out of the new assembly shop at Dresden-Klotzsche. 
dynamics, Dresden Institute of Technology. 





wigsfelde, near Berlin: production of jet 
engines and propeller turbines. 

5 — VEB Industriewerk Karl-Marx-Stadt (former 
Wanderer-Werke) at Karl-Marx-Stadt (Chem- 
nitz): production of the 14-cylinder ASH-82T 
two-row radial engine (1,800 h.p.) for the Il- 
14P; AW-50 variable pitch propellers; also 
hydraulic equipment. 

In addition there are various equipment plants, 
such as: 

6 — VEB Gerdte- und Reglerwerke Teltow, at Tel- 
tow, near Berlin: aircraft instruments, flight 
control equipment and D/F equipment. 

7 — VEB Funkwerk Képenick (FWK), at Kope- 
nick, near Berlin: radio and navigation equip- 
ment; radar. 

8 — VEB Rafena-Werke, at Radeberg, near Dres- 
den: television and radio equipment. 

9-—VEB Werk fiir Fernmeldewesen, at Berlin- 
Oberschéneweide: television and radio equip- 
ment; special tubes. 


P bie “ae Institute Sa oe “y . Technical data for the Type 152 jet transport 
acuity o eronautics, under the control o ‘ p 

Professor W. Richter and comprising six depart- (four jet engines of 6,930 Ib. thrust each) 
ments (aerodynamics, aircraft strength specifica- 
tions, aircraft design, jet engines, aeronautical Dimensions and weights Design performance 

equipment and aircraft manufacture). The Fa- a ae ee ae ee ae approx. 92 ft. oo a ae 430 knots 
culty’s showpiece is its large closed-circuit sub- 





: . ; CS 6 SS Re we a approx. 103 ft. NS. 64.6 6s & 4-* ee KO 1,350 nautical miles 
sonic wind tunnel, completed at the end of 1957, we ° aa ben ® 7 ” sane 
and used for tests on models up to 8.2 ft. in span a ee a a ae approx. 1,770 sq. ft. a ae a eo , , 
COGS WOH 68 eee ws 110,000 Ib. ee ce ae ee ee 40 or 60 


at flow speeds of up to 230 ft./sec. 

According to cautious estimates, the aircraft 
industry and related research establishments to- 
day employ more than 15,000 persons. Whereas Inside the 32-seat main cabin of the 152’s 40-seat first-class version. 
in its early days the industry confined itself to , 
building the Russian Ilyushin I-14, its engines 
(ASH-82), propellers and equipment, it soon set 
about modifying the aircraft to German ideas. 
This led to the Il-14P model for 26 passengers, 
with 1,800 h.p. licence-built engines. By April 
1958 the industry had produced a total of 45 air- 
craft of the Il-14 and Il-14P models. These have 
been supplied, at the official price of (only) 
330,000 East Marks each, to the East German 
Lufthansa, or exported to Poland, Hungary, 
Rumania, Czechoslovakia and Egypt. 

Parallel to this production, the industry has 
been developing the Type 152 four-jet medium- 
stage commercial transport (for 40 first-class 
or 60 tourist-class passengers) and its jet engines 
for a static thrust of 6,930 Ib. (see pictures and 
‘“‘box’’). The prototype of this aircraft left the 
final assembly shop on May Ist, 1958, and is 
scheduled to make its first flight about mid- 
August. Once flight testing has been completed, 
the 152 is to go into production, but by 1960 will 
be replaced by a larger development for 92 
passengers —the Type 153. It is also reported that 
the prototype of a jet interceptor is nearing 
completion at the Pirna development plant. 
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Block diagram of the DIAN (Decca 
Integrated Air Navigation) system, 
beneath a Doppler antenna. 


Omni-directional beam antenna and 
a directional dipole antenna mount- 
ing for the Lorenz VOR-FLEX 
rotating radio beacon. 


The Federal Telecommunication Laboratories’ TACAN aircraft equipment. 


Under-Secretary of State Professor Brandt welcomes the Japanese delegate M. Kobaya- 
shi; seated, second from right, is Major General W. von Gronau. 




















































Portable, frequency-modulated 
Teleport V multi-channel VHF R/T 
equipment by Telefunken. 





Brigadier General P. C. San- 
dretto was one of the guest 
speakers at the opening 
session. 


Architects of Air Safety 


International 
Radio-Navigation 
Congress in Berlin 


(Ausschuss fiir Funkortung— 
May 19th - 24th, 1958) 


W.«: Germany’s Ausschuss fiir Funkortung, cre- 
ated seven years ago by Professor Leo Brandt, the 
Under Secretary of State for Transport and Economy 
in the Province of North Rhine-Westphalia, this year 
held its annual Congress in Berlin’s newly-built Con- 
gress Hall in mid-May; with the theme title of Air 
Navigation and Air Traffic Control, the Congress fea- 
tured a wide programme of lectures covering practical 
experience in air traffic together with papers dealing 
with more recent technical developments in the sphere 
of flight safety. 

Over one thousand guests, including representatives 
from fifteen different nations, were welcomed by the 
Chairman, Professor Leo Brandt; Deputy Governing 
Biirgermeister Amrehn; Dr. Hermann Kohlhase, Min- 
ister of Transport and Economy, North Rhine-West- 
phalia; Dr. Ludwig Seiermann, Under Secretary De- 
fence Ministry; and also heard an address by the 
Japanese delegate M. Kobayashi. The opening cere- 
monies were followed by speeches from the two guests 
of honour. 

Brigadier General Peter C. Sandretto, Vice-President 
and Technical Director (Government Projects), 
Federal Telecommunication Laboratories Inc., chose 
as his theme ‘“‘The Air Traffic Control Paradox” in 
which he discussed the political, operational and 
technical factors which have impeded progress to- 
wards the implementation of modern systems of air 
navigation and air traffic control, underlining the fact 
that the technical aspect is the easiest to solve and 
that the real difficulties lie in the political (organiza- 
tional) aspects. Sandretto stressed the fact that the 
present system will not for long be able to cope with 
the increasingly overlapping military, commercial and 
private traffic, and that a radical and immediate 
standardization of navigational systems, and auto- 
mation of air traffic control systems are imperative. 
Major General (Retd.) Wolfgang von Gronau, the 
second guest of honour, gave an eye-witness account 
of early navigation aids and the development of the 
art}. 

+ 

The Congress’s working programme proper covered 
the presentation of 110 papers, and was divided into 
nine main themes: 

I — Long-range flight experience. 

II -Experience over medium and short stages, and 
in approach flight and landing. 

III -—General problems of Air Traffic Control; 
radar. 

IV —- Meteorology as a basis for navigation and as 
an aid to air traffic control. 

V -Cartography for navigation and air traffic 
control. 


VI - Current situation with ground-based navigation 
systems, and their techniques. 


1 Von Gronau has already written about his personal 
experiences in this field in the Jubilee Issue of Interavia 
(No. 6, 1958). 
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VII -—Systems and techniques for navigation inde- 
pendent of ground installations. 


VIII - Aircraft accessories for navigation and air 
traffic control. 


IX - Recent scientific discoveries and their applica- 
tion. 


It is clear that in the space available Interavia can- 
not attempt an exhaustive coverage of all the papers 
presented, or of the ensuing discussions. This report 
must, of necessity, be limited to a few of the papers 
of more general interest, although this should not be 
taken as an indication of their relative overall impor- 
tance. 

Dr. K. E. Karwath, Chief Navigator of Lufthansa, 
reported to the Congress on his company’s experience 
in scheduled North and South Atlantic traffic, with 
particular mention of Loran and Consol navigation 


systems, and celestial navigation. Sguadron Leader- 


E. W. Hare (RAF) spoke about the testing of the 
Dectra long-range navigation system over the North 
Atlantic by a Valiant fitted with star compass and 
doppler radar equipment: the course deviation 
measured was less than 3 nautical miles, and the 
accuracy of distance measurement was better than 
+2 nautical miles. The paper read by P. Gaudillére, 
the inventor of the Radio-Mailles system, revealed 
that on the basis of the results obtained from experi- 
ments carried out to date, the French authorities 
intended to submit the system for the approval of the 
appropriate ICAO committee at their next session. 


Max Settelen elaborated on the VORAC system, 
a high-accuracy VOR equipment, with which Britain’s 
Standard Telephones & Cables Ltd. has been experi- 
menting, and in whicha supplementary 10-lobe pattern 
is superimposed on the normal VOR cardioid radia- 
tion pattern to provide extremely fine bearing dis- 
crimination. The VORAC system can also be utilized 
for both airborne and ground distance measuring 
and for ground direction finding (see also ‘“Tele- 
communications and Electronics’’ in this issue). For 
distance measuring in the aircraft an independent 
time base, that is an extremely stable frequency oscil- 
lator, would be necessary. A paper prepared by 
M. Rogoff of the Federal Telecommunication Labo- 
ratories, and read by Dr.-Ing. Ernst Kramar (Standard 
Elektrik Lorenz AG) reported on recent evaluation 
tests of the Navaglobe-Navarho long-range navigation 
system, and revealed that FTL has in fact developed 
such an airborne oscillator with a crystal-controlled 
(suitably multiplied) frequency of 9,192.631840 Mc/s 
synchronized with the resonant frequency of a caesium 
atom, and having a long-term drift of +9 c/s over a 
period of 10 hours, i. e., a frequency stability better 
than one part in 10°. 

The papers presented by Albert Brodzinsky (U.S. 
Naval Research Laboratory) and Commander D. P. 
Walker (Naval Air Test Center) reported on the 
experiments carried out with the Bell-developed 
automatic deck-landing system for the U.S. Navy’. 
The results obtained showed a high degree of relia- 
bility with a maximum lateral error of +10 feet, at a 
rate of descent of 10 ft./sec. 


Professor S.J. Gerathewohl (School of Aviation 
Medicine, Randolph AFB, Texas) spoke on the 
necessity for the development of visual landing aids 
in order to incorporate all the advantages of radio- 
electrical equipment with those of the human eye for 
final approach and touchdown. The experiments 
carried out by SAC’s 15th Air Force indicated the 
suitability of a high-intensity centre-line approach 
lighting system (e. g. Sylvania flashing lamps), in- 
stalled before and after the threshold markers, to 
overcome the so-called “black hole”’ effect. 


In a lecture on pre-flight planning for jet transports 
D. J. van den Berg (KLM) stressed, amongst other 
points, the need for an improved system of air traffic 
control, and this theme was developed in the papers 
presented by Engineer Anthony K. Martienssen (N.V. 
Hollandse Signaalapparaten, the designer of the 
SATCO automatic air traffic control system *, Dipl.- 
Ing. K. Heidelauf (Bundesanstalt fiir Flugsicherung), 
Dr. Eberhard Walker (IBM, Sindelfing2n/Stuttgart), 
and Dipl.-Ing. Bohme (Bundesanstalt fiir Flugsiche- 
rung). Béhme mentioned two interesting new de- 
velopments: daylight radar screens, and the Eidophor 
large-scale projection system. 

Professor Walter Georgii, from the German Re- 
search Institute for Gliding, discussed aircraft naviga- 
tion in the jet stream and showed how zones of 
turbulence can be detected and avoided by the use of 


* Cf. Interavia No. 6, 1957. 
’ Cf. Interavia No. 3, 1958. 








The Hellfax facsimile equipment, developed and produced by Dr.-Ing. Rudolf Hell of Kiel, is designed for the trans- 
mission of weather maps over telephone or radio links. The scanner (ieft) is a drum apparatus which reads off photo- 
electrically the data to be transmitted. The receiver (right) employs an entirely new electromagnetic system of recording 
and has the advantage that it draws the map on ordinary commercial paper available in reel form for teleprinters, etc. ; 
incoming signals are printed line by line on a continuous ink-receptive plastic band, which in turn is pressed against 
the paper by an impression rail. The correct timing of the impression rail is controlled by a synchronous juotor, and 
the ink dries immediately. Below: the Siemens Hell-Fax K F108 is a combined transmitter-receiver for the transmission 
of writing, print and drawings over telephone links, and also functions on the recording process developed by Dr. Hell. 








airborne temperature-measuring equipment. Experi- 
ence in Polar air navigation was reported by SAS 
Chief Navigator Einar Sverre Pedersen: for Polar 
navigation SAS aircraft are equipped with two Polar 
Path compasses (with latitude adjustment) which are 
set to the grid bearing of the airport runway before 
take-off, and whose rate of drift does not exceed 1° 
per hour. The accuracy of the flight path indicator is 
constantly checked by star compass, and the pilot 
is only permitted to fly over the Polar region proper 
when both compasses are functioning correctly. 


One paper which met with great approval was that 
presented by Hans Giesecke, Director of the Systems 
Analysis Group, Airways Modernization Board, 
Washington, dealing with the role to be played by 
independent airborne navigational methods—such as 
dead reckoning computers, doppler equipment and 
inertial navigation systems—clearly showed that the 
United States is preparing to face a further sudden 
increase in the volume of air traffic, particularly with 
private flying. A 100 percent increase in aircraft 
movements is expected within the next 15 to 20 years. 
If the air traffic control system is not to completely 
collapse under this extra load, then navigation pro- 
cedures must be adhered to with barrack-square 
discipline and must be based on high-accuracy inde- 
pendent airborne equipment. In a later lecture Pro- 
fessor Karl Ramsayer (Technische Hochschule Stutt- 
gart) introduced the new so-called “‘Automatic Dead- 
Reckoning Chart”; this equipment integrates the air- 
craft and wind speeds and displays the present position 
of the aircraft on a larger-scale chart, at the same time 
indicating heading and true ground speed. Dipl.-Ing. 
Theodor Pederzani (Telefunken) also described the new 
Skyline doppler navigation computer developed by 
Computing Devices of Canada Ltd. which, in con- 
junction with a doppler radar and a gyro compass, 
provides the pilot with distance and off-course data 
for a given track, and greatly simplifies navigation 
or may be directly coupled to the automatic pilot. 





A paper presented by Dipl.-Phys. Walter Stanner 
(Pintsch-Electro, Konstanz) and entitled ““Morphology 
of Radio Navigation Systems” suggested to the 
Congress that the planners must be satisfied with the 
third-best system of flight safety, because the best will 
never be achieved, and the second-best will never be 
available in time! 


Captain George P. Synon, U.S. Coastguard, Wash- 
ington, told the Congress about the United States 
Ocean Station Programme, carried out in implementa- 
tion of ICAO agreements, and the new National 
Search and Rescue Plan, as a contribution to the 
safety of trans-ocean air traffic. The possibilities 
offered by these new techniques were illustrated by 
actual shots from a film taken during the ditching of 
a four-engined transport near a Pacific Ocean Station, 
from which all passengers and the crew were rescued 
in a matter of minutes, without serious injury. On the 
same theme Dipl.-Ing. A. Troost (Telefunken) described 
the results obtained in tests of a new and precise 
emergency radio position indicator which will be of 
great value in the search for aircraft which have been 
ditched, or for ships in difficulties; developed by Tele- 
funken this new buoyant 0.3-watt emergency trans- 
mitter weighs only 7 lb., and is equipped with a Ferrit 
antenna, functions on 2,182 kc/s, and can be received 
by aircraft and shipping at ranges of up to 20 n.m. 

R. V. Bruland (Collins Radio International) pre- 
sented a film on the new FD-105 Integrated Flight 
System and also showed a film depicting production 
methods in the communications industry. Shell also 
presented an excellent instructional film which dealt 
with the problems arising in flight at very high speeds. 


- 


In conjunction with the Congress, some dozen firms 
participated in an Industrial Exhibition; some of the 
equipment featured is reviewed in the accompanying 
pictures and further details are given in the section 
“‘Telecommunications and Electronics” in this issue. 
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AIR TRANSPORTATION 


@ The summer timetable of Aeroflot, which came into 
force on June Ist, lists the following highlights: On 
long distance routes, the Ilyushin Il-14 is being 
replaced with the Tupolev Tu-104A jet airliner 
accommodating 70 passengers. Regular non-stop ser- 
vices are being flown from Moscow to Khabarovsk. 
Frequencies to Irkutsk, Tashkent and Novosibirsk 
are being stepped up. Hot meals are served free of 
charge on the Moscow-Khabarovsk route which is 
flown with Tu-104s. More services are now available 
between some of the bigger cities and holiday resorts 
(Vilna—Odessa, Voronezh-Simferopol, Chelyabinsk— 
Adler etc.). The Moscow-Leningrad service is being 
flown seven times a day and Moscow-Kiev twelve 
times a day. One aircraft carrying passengers, freight 
and mail is leaving the Moscow airports of Vnukovo 
and Bykovo every five minutes. Every day, matrices 
of thirteen Moscow newspapers are being dispatched 
by air to twenty towns in the Soviet Union. In addi- 
tion, approximately 100 tons of newspapers and 
periodicals are despatched from Moscow to the pro- 
vinces daily. 

@ The Royal Nepal Airlines Corporation, a company 
formed by the Nepalese Government, will take over 
on July Ist all internal air services in Nepal at present 
operated by Associates of Indian Airlines Corpora- 
tion. No particulars are known about the new airline. 


@ Seaboard & Western Airlines is building a new 
$4,500,000 aircraft maintenance base at New York 
International Airport. The construction costs will be 
paid by the Port of New York Authority under a 
20-year lease agreement. The base is due for comple- 
tion in August 1959. 


@ Japan Air Lines achieved a net profit of 601,344,742 
yen (357 yen = U.S. $1) for the fiscal year covering 
April Ist, 1957, to March 31st, 1958—an increase of 
17 percent over the figure for the previous twelve 
months. The profit has enabled JAL to wipe out the 
accumulated deficit of 562 million yen and to carry 
over a net surplus of 39 million yen into the new fiscal 
year. For 1958/59 JAL expects a total revenue of 
12,000,000,000 yen, a 40 percent increase over 1957/58. 
Some of the figures for the 1957/58 operating results 
also published by JAL: International traffic: available 
seat miles flown 225,193,000; revenue passenger miles 
flown 149,780,000; revenue passengers 45,734; weight 
load factor 77.02 percent. Domestic: available seat 
miles flown 225,036,000; revenue passenger miles 
flown 165,762,000; revenue passengers 377,779; 
weight load factor 64.71 percent. 

@ All-Nippon Airways Company opened on June Ist a 
trans-Japan air service with travel time between 
Kagoshima (capital of Kagoshima Prefecture) and 


Capt. Walter W. Irwin set up a new world record of 
1,404.19 m.p.h. in a Lockheed F-104A Starfighter. 





What's in the Air? 







Extracts from \Interavia Air Letter, daily international news digest, in English, 
French and German. All rights reserved. 





A most skilful precision flying operation was undertaken 
to position a light beacon on to an 85-ft. high tower, 
located near to Gatwick Airport. A BEA Westland 8-55 
helicopter was used for the purpose. 










Fighting forest fires in Canada: The de Havilland Olter 
and Beaver, belonging to the Ontario Department of 
Lands and Forests, are fitted with light metal water 
tanks which permit the rapid dumping of large volumes 
of water. The tanks are filled by means of the scoops 
positioned between the floats as the aircraft skims across 
the water. Picture shows an Otter in operation. 


Sapporo (capital of Hokkaido) cut down to a little 
over 11 hours. For the time being, only the daily 
north-bound flight is being made without change of 
aircraft. On the return journey, passengers change 
aircraft at Tokyo. The service which is being operated 
with DC-3s calls at Miyazaki, Osaka and Tokyo. The 
Kagoshima-Sapporo fare is 23,700 yen. On June 15th, 
All-Nippon Airways inaugurated a daily service 
between Tokyo and Niigata, on the Japan Sea Coast, 
also with DC-3s. 


@ The Hungarian airlines Malev carried a total of 
8,700 passengers on 6,438 flights in 1957. Altogether, 
approximately 2,000,000 aircraft kilometers were 
logged. Each week Budapest Airport handles 64 air- 
craft belonging to nine foreign airlines. Malev expects 
the volume of traffic to increase 40 percent this year. 


@ The Polish airline LOT is reported to be interested 
in the de Havilland Comet. Leading executives of de 
Havilland Aircraft have recently been in Warsaw to 
discuss a possible contract. 


@ Austrian Airlines, which at the end of May inau- 
gurated a daily Vienna-Paris service, is represented in 
the French capital by Scandinavian Airlines System. 
The Paris Airport authority (Aéroport de Paris) is 
responsible for maintenance of AUA aircraft at Orly 
Airport. The Austrian company is now operating the 
following daily flights: Vienna—Zurich, Vienna- 
London, Vienna-Frankfurt and Vienna—Paris. At the 
end of June daily Vienna—Rome flights came into 
operation. 


@ The prospect of an ‘“‘Inner Circle’? BEA helicopter 
service linking the newly opened Gatwick Airport— 
and later, perhaps, Southend—with London Airport, 
is outlined by Lord Douglas of Kirtleside, Chairman 
of BEA in the current edition of the BEA Magazine. 
According to Lord Douglas, an application for rights 


The five Bell helicopters of Helicopter Service A.s, Oslo, 
are used for special transport operations, or hired out to 
The Geographical Mapping Society in Norway. Here, the 
letters of an advertisement are carried on to a four- 
teen storey building. 


Mockup of the CL-41 jet trainer, with side-by-side seating arrangement, which has been developed by Canadair Limited, 
Montreal. Span 36.4 ft.; wing area 220 sq. ft.; take-off weight 6,250 lb. Prince Bernhard of the Netherlands, pictured 
in the pilot-instructor’s seat, visited a number of Canadian aviation organizations at the beginning of May, including 
Avro Aircraft Limited and Orenda Engines Limited. Seated in the ‘‘student”’ seat is Edward Higgins; in front is W. K. 
Ebel, the CL-41 project engineer and vice-president for engineering; behind are Ian McTavish, a Canadair test pilot 


and Ralph Stopps who supervises production. 
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Two Boeing 707 jet transports shown for the first time in formation. Top, first produc- 
tion 707 (maiden flight 20.12.57), below, third production 707 (first flew 15.5.58.). 


to operate flights between London’s airports has 
already been made to the Air Transport Advisory 
Council. Special Air Traffic Control routings, direct 
between the airports and quite clear of the normal 
traffic patterns, would be essential for these “‘Inner 
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The first three Sea Hawk naval fighters for the German forces prepare to take-off to 
Bremen, where Focke-Wulf will take over the total number of 68 Sea Hawks ordered. 


for inter-service operations and $536,050,000 for the 
office of the Secretary of Defense. The Air Force 
appropriation includes two items added by the 
Committee to the Administration request— 
$90,000,000 to speed up work on the Minuteman solid- 


] Circle” services, and Lord Douglas suggests that if propellant intercontinental ballistic _ missile and 
i special direct routings prove to be impractical with ape ended mg a — — - —- 
> fixed wing aircraft, helicopters should be used. + oo Oe oe © 
{ S P request for the Navy was an extra $649,043,000 for 
. additional Polaris missile firing submarines and a 
. INDUSTRY speed-up of work on submarines carrying the Regulus. 
: @ The Advanced Research Projects Agency will award The President's — $35 000,000 for a second 
, a contract for the development of a 1,000,000-Ib. nuclear-powered aircraft carrier was turned down. 
thrust rocket motor shortly, Dr. Herbert F. York, An ine oa ging Fl yd _ oe 
f Chief Scientist of ARPA told the First National Temco Aircraft Corporation promotions: I. Nevin Palley recommendauons Was vote or the rmy, wit 
Missile Industry Conference in Washington. (It is (left) to Senior Vice-President, and Robert E. Galer about $15,000,000 of this earmarked for Army mis- 
. believed that the contract will go to North American (right) to Vice-President Engineering. siles and modern equipment. 
* Aviation Inc.). According to York, work is to be @ The Royal Canadian Navy’s Banshee jet fighter air- 
S accelerated on high-energy fuels for upper stages of craft will be fitted with Sidewinder air-to-air homin 
sie 8 
, space propulsion systems and on nuclear-powered missiles, according to Naval Headquarters. The Side- 
i rockets. Research into plasma, ion and magneto- winder has a solid-propellant rocket motor and is 
“ hydrodynamic propulsion is to be stepped up. fitted with a GE-Philco guidance system and infrared 
" @ North American Aviation will dismiss about 3,000 homing head; the prime contractors for the missile 
employees at its Los Angeles Division before the end of are General Electric Co. and Philco Corporation. The 
August. The work force reduction is due to stretch- Sidewinder, which was developed by the United States 
# out of F-100 Super Sabre production and completion Navy, has been proved thoroughly successful in 
n of an F-86 modification programme. NAA officials operation during the past year in U. S. naval aircraft 
“ expect the long-range employment trend at the Los and is being purchased by the RCN. 
“ Angeles Division to improve in late 1959 by a build-up @ The Swiss Federal Government has decided to reverse 
A of production of the F-108 long-range interceptor and its earlier decision and not to place an order for 100 
. the B-70 chemically-fuelled bomber. FAA P-16 ground support aircraft. The decision, 
* @ Ferranti Electric Ltd., Toronto, and Packard which was made at the request of the Federal Depart- 
0 Electric Co. Ltd., St. Catharines, are consolidating ment of Defence, was taken after examination of the 
under the name of Ferranti-Packard Co. Thomas reports on the crash of a P-16 prototype. 
- Edmondson will be President and Chief Executive @ The Yugoslav Government has placed an order with 
ee Officer; and Dr. J. M. Thomson will be Chairman of Folland Aircraft Ltd. for two Gnat Mark / light-weight 
the Board of the new company. fighters. The aircraft will be used for operational trials 
n and if these are found successful, an order for the 
Gnat Mark 2 is likely to follow and the aircraft may 
e. : ; : ; 
ts MILITARY AFFAIRS perhaps be built under licence in Yugoslavia. 
@ The U. S. House of Representatives has passed 
unanimously and sent to the Senate a bill approving P 
. $38,409,561,000 for defence expenditures in fiscal AIRCRAFT AND EQUIPMENT 
ks 1959. The House approved $212,614,000 more than , ere @ First details of a new version of the four-engined 
he asked for by President Eisenhower. In most instances A zero distance take-off system has been developed for Tu-114 Rossiya large turboprop transport have now 
r- the House passed the bill as recommended by its the North American Super Sabre fighter, which uses a been released. Designated Tu-114D, the aircraft has 
Appropriations Committee. The bill as sent to the prin Mle tne nd pane ps ee ee ns more slender fuselage than the Tu-114 and, in parti- 
a . ™ ° 2 ) y 2 selage ¢é SCé > é -} ake-or,. : © 2, ; ” © 2 . 
Senate provides $17,317,775,000 for the Air Force Picture shows an F-100D Super Sabre shortly after take- cular, the nose unit has been considerably altered; the 
a ($6,308,400,000 of this for missile and aircraft pro- of. During recent zero take-off distance tests a Super _ tail plane has been modified and set higher than that 
ed curement), $8,716,900,000 for the Army and $ Sabre achieved a speed of 275 m.p.h. in under four of the Tu-114. According to ‘“‘Sovyetskaya Aviatzia”, 
ng 11,042,210,000 for the Navy in addition to $796,900,000 seconds. The Tu-114D also has four Kusnetsovy NK-12M 
K. 
lot Handing over of the first anti-submarine Canadair CL-28 Argus aircraft to the Maritime Air Command of the Royal Canadian Air Force at the RCAF Greenwood, Nova Scotia, 











station. 
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The Douglas DC-8 jet transport took off on its maiden flight on May 30th from the Douglas airport at Long Beach, 
California. To date seventeen airlines have placed orders totalling 138 DC-8s at a value of $700,000,000. 





Lockheed Aircraft announces a research and development contract for an anti-submarine version of the four-engined 
Electra, shown here in model form. It is intended to construct this Electra version (4 Allison T56A propeller turbines 
with a total thrust of 16,200 h. p.) as successor to the Lockheed P2V Neptune, at present being used for anti-submarine 
purposes. A prototype of the 10-seat Electra version will be ready for flight testing in August 1958. 








IKORSKY 


The Sikorsky S-62 amphibian helicopter fitted with a General Electric T58-GE-6 turboprop of 1,050 h. p. shaft power. 
The S-62, for ten to twelve passengers, is undergoing flight testing. The hull keel is designed to reduce spray to a mini- 
mum when alighting on water. Floats on either side of the fuselage stabilize the helicopter in the water, and also house 
the landing wheels. 


The twin-jet North American Sabreliner training and communications aircraft left the assembly line on May 16th, 
The Sabreliner, which was designed and built by North American at its own expense for the USAF, can seat up to ten 
passengers. Cruising speed 435 knots; 2 General Electric J85 powerplants; span 42 ft.; gross weight 15,320 Ib. 































turboprops of 12,000 h. p. thrust each. The Tu-114D 
is suitable for operation over extremely long stages, 
with a relatively small number of passengers. 

@ Designs for the de Havilland D.H.12/ jet transport 
are nearing finalisation. The aircraft will now definitely 
have three engines—Rolls-Royce RB-14ls. 

@ The Chance Vought F8U-3 Crusader naval fighter 
commenced flight testing at Edwards AFB on June 
2nd, 1958. It is equipped with one Pratt & Whitney 
J75 with afterburner (thrust, with reheat 26,000 Ib.); 
armament is either the Sidewinder or Sparrow III. 

@ The responsible French authorities have approved 
an increase in the gross weight of the Sud-Aviation 
Alouette to 3,520 lb. in the military version. This 
means a corresponding increase in the payload by 
220 Ib. and, in addition to the internal loading of four 
fully-equipped troops external loadings may also be 
carried. 

@ A pneumatic winch designed for the Alouette Il 
helicopter has been officially approved for installation. 
It is homologated for loads of 386 lb.; total weight 
(including winch, 30 m of cable and hook, and con- 
trols) is 25.1 lb. Power is supplied by air bled from the 
Alouette II's compressor. 

@ North American’s Mach 3 B-70 bomber, which is 
scheduled for first flight in 1961, will have a long 
cylindrical-shaped fuselage and delta wing, JInter- 
avia’s West Coast Correspondent reports. The 
bomber will be powered by six chemically-fuelled 
engines, and is expected to carry an inertial navigation 
system designed by the company’s Autonetics Divi- 
sion. 

@ The U.S. Navy’s twin-jet two-seat McDonnell 
F4H-1 all-weather fighter made a successful 20-minute 
first flight on May 27th, 1958. Designed for speeds in 
excess of Mach 2, the F4H-1 will carry a pilot and 
radar operator, air-to-air missiles and conventional 
or atomic bombs over long ranges. 

@ Dow Corning Silicones Limited, Toronto, is market- 
ing a new transparent, rain-repelling treatment, known 
as FC-30, for glass or plastic windshields in aircraft. 
The treatment, developed and patented by the Natio- 
nal Research Council, is effective at normal and 
supersonic speeds. 

@ France’s Sud-Aviation SE.116 Voltigeur two-seat 
twin-engine multi-purpose aircraft commenced flight 
testing on June 5th, 1958. Powered by two Turbo- 
méca Bastan turboprop units of 650 h. p. each, the 
SE.116 makes wide use of lightweight metals which 
have been developed in Sud-Aviation’s own labora- 
tories. The SE.116 has air brakes mounted on the 
sides of the fuselage; emergency seat ejection down- 
wards; nose-wheel undercarriage with double wheels 
on the main units. Span 59 ft.; length 41 ft.; cruising 
speed 243 knots. 

@ Hawker’s VTO light strike project is being studied 
both by the RAF and NATO. It is intended to use a 
combination of high and low power engines producing 
a vertical lift component or rearward thrust as re- 
quired. The aircraft would be able to operate close to 
the front line and would not require prepared airfields. 
@ The short-haul airliner project by Hunting is now 
known to be designated P. 107. It is a 40-seater with 
two Bristol Orpheus, and for a 600 to 800 mile range. 
@ An electronic device to maintain helicopter engines 
at constant speeds in flight has teen placed into pro- 
duction by the Electronics Department of Hamilton 
Standard, located at Broad Brook, Conn. The unit 
electronically senses any fluctuation in rotor speed, 
amplifies the signal and relays it to a servo mechanism. 
The latter changes carburetter manifold pressure so 
that the previously selected engine speed is main- 
tained. First installation of this device (a trimming- 
type control) will be on the Navy’s Sikorsky HSS-1N 
helicopter. 

@ Benno Palatini, St. Gall, Switzerland, has announced 
details of the heatable airport runway surfacing, 
designated 3P Thermo-Pavement, which can be used 
with the most varying types of runway bases. The new 
pavement is built up in a two or more walled cellular 
structure of plastic material, and is supplied in pre- 
fabricated dimensions. It is bonded to the base with 
temperature resistant polylite, and then filled with a 
suitable material. Minimum thickness of the 3P 
Thermo-Pavement is 0.3 inches and heating is imme- 
diate and uniform. Power required for heating bet- 
ween 30 and 50 watts per square meter ; voltages up to 
1,000 volts are permissible. 

@ U Mark 10 is the designation of the new target 
towing version of the twin-jet Canberra, which has 
been produced by Short in conjunction with English 
Electric. It is to be used for the testing of guided 
missiles. 















250 n.m. (500 km.) ON INTERNAL FUEL 
ALONE— DOUBLE THE RADIUS WITH 
DROP TANKS 


RADIUS OF ACTION 





PERFORMANCE 


CLIMB 45,000 ft. (13,700 metres) 
IN UNDER FIVE MINUTES 
from Brakes-Off: at operational 


weight 
| LEVEL SPEED M.98 
ii MANOEUVRABILITY RADIUS OF TURN at 
45,000 ft.— 24 n.m. (4.5 km.) 
TAKE-OFF 400 YARDS 
LANDING 600 YARDS 
ARMAMENT 2,200 Ib. (1,000 kg.) rockets 


or bombs plus two 30mm. guns 





rouann GNAT 


INTERCEPTOR AND GROUND _ Ordered by the Indian, Finnish and Yugoslav Air Forces 
ATTACK LIGHT FIGHTER . Two-seater trainer version chosen by the ROYAL AIR FORCE 








FOLLAND AIRCRAFT LIMITED * HAMBLE + SOUTHAMPTON «+ HANTS 
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Comfort...Vertol 44... Brussels World’s Fair 











SABENA 


INTERNATIONAL HELICOPTER NETWORK 





Among the many firsts on show at the Brussels World’s Fair 
is the new multi-city helicommuter service which links the 
Fair grounds directly to airports in Paris, Rotterdam, Cologne 
and Bonn. SABENA Belgian World Airlines operates these 
flights right to the heart of the Fair...and Vertol 44 tandem- 
rotor helicopters play an important part in the operation. 






DUISBOURG 


_— These stable, comfortable craft are a logical choice for such 
an assignment. They can seat up to 15 passengers in their 
long, airliner-type cabin— provide a window next to every set 
of seats, a cabin-long luggage rack—and permit free move- 
ment in flight by passengers. 


PARIS 
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A lavatory is provided for long-stage flights. The cabins 
have been insulated against sound and vibration. All of it 
adds up to more fun, more comfort...more satisfied passengers. 


Vertol 44’s are also available as utility transports capable 
of airlifting up to 19 passengers or 21/2 tons of cargo. This 
/ version performs multiple duties in petroleum, mining, 


lumbering or construction. 











V/ Aircraft Corporation 


MORTON, PENNSYLVANIA 


SUBSIDIARY: ALLIED RESEARCH ASSOCIATES, INC., BOSTON. MASS. 








ce 


od, JAY J7/-4 


Infra-red Guided Weapon 





N.A.T.O. 


The de Havilland Firestreak has been chosen as 
the standard British guided weapon for arming the 
P.1, Javelin and Sea Vixen fighters. It can 

readily be applied to any current or projected 
fighter, and thus fully meets the important need 
c a n for N.A.T.O. standardisation. 

Firestreak is now in production and available. 

Its proven accuracy, ensuring a high probability of 
target destruction at each firing, vastly increases 
the effectiveness of any air defence system. 


standardise 


DE HAVILLAND PROPELLERS LIMITED 
Head Office: HATFIELD, HERTFORDSHIRE, ENGLAND. Telephone: HATFIELD 2300 


PROPELLERS—GUIDED WEAPONS—AIR-CONDITIONING EQUIPMENT—ALTERNATORS 
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performance. 





Napier engineering skill. 


David Napier of Inverness who estab- 
lished the business in Soho, London, 
in 1898. 

















The first Napier car, built in 1900, 
was powered by a lwo-cylinder 9 h.p. 
engine. 


This press was designed and made 
by the company in 1824 for printing 
Hansard. 





Napier Lion engined Supermarine Napier Lion engined Golden Arrow 
$5125 won the 1927 Schneider Trophy reached record speed of 231.446 m.p.h. 
race. in 1929. 











John Cobb’s Napier Railton Special Two 9-cyl. Napier Deltic Diesels 
—1947 world land speed _ record power Shell Company's 35 m.p.h. crew 
(394.196 m.p.h.) boats. 


Napier Eland turboprop engines 
power Fairey Rotodyne 
world’s first VTO airliner 
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years 
of precision 
engineering’ 


This year the Napier Organisation proudly 
celebrates its 150th anniversary. 

Throughout a century and a half of eventful 
history, Napier has held and improved its 
position among the leaders of the engineering 
industry with a series of power units of advanced 
conception, brilliant design and outstanding 

Time after time when records are 
broken on land, sea or in the air the result 
provides yet further proof of the superiority of 


NAPIER 





Napier Lion engined de Havilland 
D.H.9 reached record height of 30,600 
ft. in 1918. 





Napier Sabre, world’s most powerful 
piston aero engine, in Hawker Ty- 
phoon, 1941. 





Napier Double Scorpion rocket en- 
gines boost Canberra to record altitude, 
70,310 fl., 1957. 


D. NAPIER & SON LIMITED * LONDON W.3 * ENGLAND 


Partners in Progress with the ENGLISH ELECTRIC Company Ltd. 











TAKE-OFF NORMAL WEIGHT 























FUEL GRADE ry wal tc RATING (Ibs.) 
O0-235-Cl 4 223 80/87 115 108 236 
O-290-D2B 4 229 80/87 140 135 264 
| ©-320-AlA 4 274 80/87 150 150 272 
/  ©-320-B1A 4 279 91/96 160 160 278 
O-340-AlA 4 277 91/96 170 170 280 
O-360-AlA 4 286 91/96 180 180 285 
0-435-A é 228 80/87 190 190 392 
O-540-AlA é 295 91/96 250 250 396 
VO-435-A1D 6 279 80/87 260 250 390 
GO-435-C2B2 é 228 80/87 260 240 430 
GO-480-B1A6 6 275 80/87 270 260 432 
GO-480-G1Bé6 6 275 100/130 295 280 464 
GO-480-G2D6 6 275 100/130 295 285 442 
VO-540-AlA 6 * 80/87 310 305 435 
GSO-480-B1A6 6 284 100/130 340 320 498 
SO-580-A1B 8 285 100/130 400 350 578 
*Pending 


For further information on Lycoming’s complete line 
of power plants, write to: Lycoming Division, 
Avco Manufacturing Corporation, Williamsport, Pennsylvania, U.S.A. 
QA : Zi 


~ : il een, = 
a” (z=) Lycoming 


A Division of AYE Manufacturing Corporation Stratford, Connecticut, Williamsport, Pennsylvania U.S.A. 
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Proved Short Field Capability 











Flight Tests show the Electra landing 
descent and stopping characteristics 
will more than meet guarantees. In 
fact, the Electra is consistently making 
stops using less than 2,500 feet of 
runway. 


















PROVED 
POWER PACKAGE 


Electra’s 4 General Motors Allison Prop-Jet 
Engines will have accumulated a combined 
total of 350,000 ground and flight test hours 
before entering airline service this fall . . . one 
of the most comprehensive engine-package 
test programs ever undertaken. 












Electra / 











Performance as promised 


All Electra Guarantees met— 


Meets Passenger Comfort Demands 


“Belt-Free” Flight-On a typical 400-mile trip, 
Electra spends only about 15 minutes in climb, 
descent and taxi...55 minutes in level, comfort- 
able flight. 


Over/Under Weather Flexibility—Electra assures 
passenger comfort by being able to take off and 
fly at any altitude from 5,000 feet to 25,000 feet 
with less than 1 °/o variation in speed. 

















DESIGNED-IN 
LOW MAINTENANCE 









Electra has major components grouped into 
“man-height” central service areas. Uses many 
interchangeable units with quick plug-in con- 
nections—reducing en route delays, down 
time and costs. 





























AN ocemees cctctes 





or exceeded in Flight Tests! 








ASSURED LOW COST OPERATION Purchased by: 


Realistic Load Factors—Even on “thin traffic routes,” Aeronaves de Mexico » American Airlines 


Electra’s 88-seat capacity offers an opportunity for profit. ; R hb et 
Assuming a 50°/o break-even figure, the Electra will need Ansett/ANA of Australia « Braniff Airways 


only 44 passengers, contrasted with the 60 or more Cathay-Pacific Airways - Eastern Air Lines 


needed on the turbojet’s 120-seat capacity. : 
ee eat Garuda Indonesian Airways 

Low Cost Power—Electra’s efficient prop-jet engines give 

more horsepower for every fuel dollar. KLM Royal Dutch Airlines. National Airlines 


Low Fuel Consumption—On a typical 300-mile flight PSA—Pacific Southwest Airlines 
Electra can fly at any altitude from 5,000 to 25,000 feet with une 
operating costs varying only 2°/o. Western Airlines 


Complete After Sale Support 


jochion.thdew now sein een LOCKHEED 
promotion theme is now appearing in business 

' magazines, soon begins in the pages of inter ~ 

mc a | ELECTRA 
Electra purchasers get complete in-service opera- | 


tional support—including outstanding spare parts 4 ; ; 
service, world-wide field service, ground and fie = ae = The finest short-to-medium haul turbine-age 
training support, special introduction teams a : airliner—designed to assure you maximum 


other valuable assistance. © 4 return on every operating dollar. 


LOCKHEED AIRCRAFT CORP., BURBANK, CALIFORNIA/USA 











Yes, with the VANGUARD 


i a 


Special design features of the Vickers VANGUARD cut time on the “es 


ground—and therefore operating costs—to a minimum. Cabin doors 
fore and aft, with built-in folding stairs, ensure rapid passenger 
handling. With their wide doors, the capacious freight holds permit 
simultaneous loading and unloading, and the large floor area allows 
spacing out of individual packages for rapid unloading at successive 
stops. All services are readily accessible, and the actual pressure re- 
fuelling for a 1,500-mile flight takes only six minutes. With its low 
tyre pressures, the VANGUARD does not have to wait to use a particular 


part of the apron. All this gives the VANGUARD more time where it 


should be—in the air ! Jt’s the airline’s airliner. 





AIRSTEPS 
REFUELLING 


PASSENGERS 


CABIN snnces 


FREIGHT 
& BAGGAGE 


MISCELLANEOUS 
SERVICES 





ARRANGEMENT OF SIMULTANEOUS TURN ROUND ACTIONS (1500 N.M.) 


[s000 1G. (6 mins) 


| EXTEND neraact [| 


Minimal turning circle, and 
excellent visibility enabling the 
pilot to see both the outer 
engines and wing tips, mean 
that the VANGUARD can be 
taken in and out of the 

most crowded apron 

safely and quickly. 








Maximum utilisation at maximum capacity 









PEPER Rep papa: 
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vicxers VANGUARD 


VICKERS-ARMSTRONGS (AIRCRAFT) 





Four Rolls-Royce Tyne Propeller-Turbine Engines 


LIMITED WEYBRIDGE SURREY ENGLAND 


TGA OAS2¥ 
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\ Stfondori re present 


\ a new concept in aviation 





\ Telecommunication Engineering 
: \ : 
\ The $1R.23/34/35/36 comprehensive VHF/ 
S.T.R.23/34/35/36 \ 
equipment has been specified by ‘ ILs/voR. airborne communication and 
BRITISH EUROPEAN AIRWAYS  \ 


\ navigation equipment incorporating 


\ TRANSISTORS 


for their Vanguard and Comet fleets 


ST. 23 TRANSMITTER. 360 channels, 50 kc/s 
channel spacing, in the band 118— 135.95 Mc/s. 
20 watts telephony. 


SR. 23 RECEIVER 560 channels, 50 kc/s channel 
spacing, in the band 108—135.95 Mc/s. All spurious 
responses at least 90 db down. 


SR. 34 V.O.R/I.L.S LOCALISER RECEIVER. 
Comprises a Receiver and Instrument Drive 
Unit. The receiver is identical to and 
interchangeable with the SR23. 100 channels, 
100 kc/s channel spacing, in the band 108—117.9 
Mc/s (50 ke/s spacing, incorporated and 
available when required). 


SR. 35 GLIDE PATH RECEIVER. 
20 channels in the band 829.3 to 335 Mc/s. 


SR. 36 75 Mc/s MARKER RECEIVER. 
(Superheterodyne). 





Operates from 115 Volts, 400 c/s, single phase A.C. or 28 Volts D.C. 


Approx. half the weight, half the size, and half 
the power consumption of equipment it replaces! 








Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London, W.C.2. 
RADIO DIVISION - OAKLEIGH ROAD - NEW SOUTHGATE - LONDON, N.II 
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(Left to right) Prof. Ed. Amstutz, President of EMPA ; Georges Héreil, President Sud- (Left to right) Georges Héreil ; Admiral Ross; Admiral Thomson; Mrs. John C. Hab- 
ecker ; Harvey P Jolly, Vice-President United Aircraft Export Corporation. 


Aviation, AICMA, etc. ’ Rear-Admiral G. C Ross, Hawker-Siddeley Group ' Rear-Admiral 


G. P. Thomson ; Mrs. John C. Habecker, wife of the U.S. Air Attaché. 

If we are not mistaken, it was Queen Victoria who first decreed that 
the royal birthday should be officially celebrated in June; this for the 
simple reason that she happened to have been born in May, a month 
when the weather is not always kind to festivities. We hope that our 
readers will not accuse us of lése-majesté or megalomania, but we have 
to admit that we did the same thing. In theory, the 25th Anniversary of 
Interavia’s entry into the field of aviation publishing fell on April 3rd, 
1958. In practice, we chose June 14th as the day on which to celebrate 

' our Silver Jubilee. 

\" Invitations to attend a reception and luncheon in the Banqueting Hall 
: ars, ' of Geneva’s Hotel des Bergues were sent out to a number of friends in 
(Left to right) Max Hymans, President Air France ; Mme. Lydia Gabrielli, wife of Professor the four corners of the world. More than 180 guests accepted, and 
Gabrielli, Fiat ; Professor Ed. Amstutz ; Georges Héreil. travelled to Geneva from all the major European capitals, some even 
coming from overseas. The pictures which we reproduce herewith show 
a few of the guests who were present. Extracts from the first press com- 
ments are also reproduced to show those readers whom we did not have 
the pleasure of meeting personally in Geneva, how strong is the link that 

unites the men of aviation and Jnteravia. : 


22 
¢ 
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(Left to right) A. Baltensweiler, Vice-President of Swissair; (Left to right) Professor G. Gabrielli, Technical Manager 
Frau Hans Aepli, wife of the Swissair Manager ; D. Juan of Fiat Aviazione ; Mme Georges Héreil ; le Préfet R. Gro- 


B. Viniegra, Iberia Secretary-General ; Colonel A. Fischer, Chief mand ; Mme Lydia Primault, wife of Colonel Edgar Pri- 
of Air Traffic Control, Radio Switzerland. mault. 


Dr. E. E. Heiman thanks his guests. 


(Left to right) Counsellor of State Jean Treina ; Colonel F. Gontcharenko, Soviet Military 
Attaché, Berne ; Engineer-General Paul Mazer, President of Nord-Aviation ; Professor 


(Left to right) Mme. Georges Février, wife of /nteravia’s Manager for France; President 
G. Gabrielli. 


Max Hymans ; Mme. Lydia Gabrielli ; Professor Ed. Amstutz. 
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Marcel Devaud, Chairman of the /nteravia Board (left) ; 
Counsellor of State Emile Dupont, President of the Depart- 
ment of Industry and Commerce. 


(Left to right) Colonel Edgar Primault, President of the 
Swiss Watch Manufacturers Association, /nteravia Board 
Member; D. Pedro Huarte-Mendicoa, President of 
ATECMA, Project Manager CASA ; Eugen Groh, Swissair 
Finance Manager and /nteravia Board Member. 


“ .. The celebration of Jnteravia’s 25th Jubilee demonstrated clearly 
the place held by Geneva in the world of aviation . . . and the list of 
guests who attended yesterday’s celebration provides the best testi- 
monial for the role played by Jnteravia in this field. Top representatives 
of the aircraft industry and the airlines from all the European countries 
and from the United States were present .. .”’ (La Suisse, June 15th, 
1958.) 

“.. . The top names in aviation accepted Jnteravia’s invitation to 
attend a Banquet at the Hotel des Bergues last Saturday . . .”’ (Journal 
de Genéve, June 16th, 1958.) 

“.. Very rarely does one encounter such an atmosphere of enthu- 
siasm and vitality. Not often has a publishing house shown what can be 
achieved by a dedicated fulfilment of its mission to disseminate accurate 
information, conscientiously and with conviction . . .”’ (La Tribune de 
Geneve, June 16th, 1958.) 

If, as the newspaper reports claim, June 14th was in no small measure 
successful, then it is our guests who must take the credit. Once again we 
should like to express our deepest gratitude to them, to our readers 


throughout the world and, last but not least, to our colleagues. 
INTERAVIA 
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(Left to right) Mike Oliveau, 
Vice-President of Douglas ; 
Mrs. Ed. Fife; Henry A. 
Alioth, Managing Director 
of Pilatus ; Colonel Rivers, 
Deputy U.S. Air Attaché, 
Berne ; Ed. Fife, Lockheed. 


(Left to right) Dr. Georg Klingler, City Treasurer Frankfurt/ 
Main ; Colonel Markus Burkhard, Director of the Swiss Federal 
Air Office ; A. Picot, former member of the Swiss Parliament. 


Rear-Admiral G. C. Ross, Hawker- Engineer-General 


A. Bruno, Presi- 


(Left to right) Mme. Archinard, wife of the Secretary Ge- 
neral of the Department for Industry and Commerce, Gene- 
va ; Maitre Maurice Merkt ; Colonel Luis Serrano de Pablo, 
Secretary-General, Real Aero Club de Espafia L. Berruti, 
President, Fiat-Switzerland. 


President of Iberia. 


D. Tomas Delgado Pérez de Alba, 


Siddeley. dent of AIA. 
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iLh—_ 
Mme. E. E. Heiman receives Swissair’s good wishes ; left, 
Counsellor of State Emile Dupont ; right, Dr. Rudolf Thier- 
felder, Consul General, German Federal Republic. 


(Left to right) Charles 
Dechevrens, President of 
ASIA; Max  Virchaux, 
Swissair Public Relations 
Manager ; D. Jorge Soria- 
no Sanchez, Secretary Ge- 
geral of ATECMA ; Colonel 
A. Khomenko, Deputy Mili- 
tary Attaché to the Russian 
Embassy, Berne. 


G. C. Prill, Convair 
European Manager. 


Mrs. G.P. Thomson (left); 
Colonel John C.Habecker, 
U.S. Air Attaché, Berne. 
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James Murdoch Napier and a Napier printing machine. 


Anthony Fokker at the controls of one of his Napier-engined 
aircraft: several international altitude and speed records 
with fixed payload. 










The 1927 British Schneider Trophy team in front of the 
winning Supermarine S.5 (with Napier Lion engine). Centre, 
the winning pilot, Flight Lieutenant S. N. Webster. 


A Napier truck on a test runin World War Il. It was destined 
for the Imperial Russian Army. 
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150 Years 





D. Napier & Son 


This year the British engine firm of D. Napier 
& Son is celebrating its 150th anniversary but, 
despite this respectable age, the company has 
been built up in essentials by only three genera- 
tions of the same family: David Napier (the father, 
died in 1873) laid the foundations, James Murdoch 
Napier (the son, died in 1895) carried on, and 
Montague Stanley Napier (the grandson, died in 
1931) gave the company its present standing 
through his pioneering work in the field of 
automobile and aircraft engine design. Eleven 
years after the death of the third Napier, control 
of the company passed into the hands of the 
English Electric Company, to whom it still 
belongs. 

David Napier, a Scot, opened a small enginecr- 
ing shop in London in 1808, at the age of about 
23. Initially he undertook general engineering 
work, but after some twelve years began to 
specialize in printing machines. Napier presses 
printed most English periodicals and newspapers 
of the day, and were even used for bank notes. 
However, this was by no means the full extent of 
the company’s activities and David Napier, a 
prolific filer of Patents, also designed bullet- 
making machines, mint machinery and weighing 
machines of all kinds, and finally civil engineering 
equipment and other specialized machinery. By 
the end of the 1830s the company frequently 
employed up to 300 men, including Napier’s son 
James Murdoch. J. M. joined his father’s works 
at the age of 14, became a partner ten years later 
and took over the management in 1866. The 
younger Napier, although also a brilliant and 
imaginative engineer, lacked his father’s business 
acumen and during his era the company managed 
to keep its head more or less above water, among 
hundreds of similar works. 

The decisive—and profit-making—changeover 
to engine manufacture began in 1895, the year of 
J. M.’s death and the year in which the business 
was taken over by Montague Stanley Napier 
(grandson of the founder) then aged 25. 
Montague, an enthusiastic racing cyclist, devoted 
himself heart and soul to the new field of auto- 
mobile manufacture. He designed his first 


Napier Sabre 24-cylinder liquid-cooled ‘'H'’-type piston 
engine, which powered the RAF’s Typhoon and Tempest 
fighters (2,200 to 4,000 h.p.). 





motor-car engine around 1899, a four-stroke 
two-cylinder model of 8 h.p., mounted it in a 
Panhard body, and the company’s fortunes 
rapidly took a turn for the better. The result so 
impressed S. F. Edge, a fellow member of Bath 
Road Club, that he immediately concluded an 
agency agreement with Montague and within a 
few years had sold several hundred Napier cars. 
These were expensive, but enjoyed the patronage 
of the wealthy and the nobility, and even of 
royalty. Napier also made several hundred 
taxis. 

When war broke out in 1914 Montague Napier 
immediately switched over to building trucks and 
ambulances, but soon went back to aero engine 
design. After producing Sunbeam Arab engines 
under licence, Montague developed, in collabora- 
tion with A. J. Rowledge, the famous Lion 
twelve-cylinder three-row engine. This engine, 
whose max. power was gradually raised from 
450 h.p. (at 2,000 r.p.m.) through the standard 
powers of 875 h.p. and 900 h.p. (at 3,300 r.p.m.) 
to a one-time peak value of 1,480 h.p. (at 3,600 
r.p.m.), was fitted in some 35 aircraft types in the 
early twenties, including many RAF reconnais- 
sance aircraft and trainers, some of Tony 
Fokker’s commercial transports, South Atlantic 
flyer Franco’s Dornier Wal and finally the 
Supermarine S.5, winner of the 1927 Schneider 
Trophy race. 

Then came the arms race of the thirties, in 
which Napier took a leading part with the de- 
velopment of powerful 16 and 24-cylinder “ H ” 
engines (to designs of Major F. Halford, at that 
time de Havilland’s chief designer). Those were 
the days of the air-cooled Rapier (1930) and 
Dagger (1934), and finally of the liquid-cooled 
Sabre (1938) which powered the World War II 
Hawker Typhoon and Tempest fighters. When 
development was discontinued—several years 
after the war—the Sabre had reached a power of 
no less than 4,000 h.p. and was thus one of the 
three most powerful piston engines ever built for 
aviation. 

After the war Napier, which had meanwhile 
become a subsidiary of English Electric Company, 


Napier Eland propeller turbine (3,000-3,500 h.p.), as fitted 
to the Cosmopolitan and Rotodyne commercial transports. 
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went into the development of gas turbines. The 
company first produced a small propeller turbine, 
the Naiad, then a low-consumption compound 
powerplant for long-range aircraft (the Nomad), 
and finally a small gas generator for jet-powered 
helicopters (the Oryx). None of these projects, 
however, was a financial success, though they 
provided valuable design and manufacturing 
experience. On the other hand Napier hit the 
bulls-eye again with its medium-power Eland 
turboprop (powering the Canadair Cosmopolitan, 


Fairey Rotodyne and Westland Westminster) and 
with the Gazelle free turbine (fitted in the Bristol 
192 and Westland Wessex helicopters). The devel- 
opment of rocket motors for missiles (e.g., NRE.17) 
and manned aircraft (e.g., the Double Scorpion for 
the Canberra) has been a complete success. The 
company is still producing diesel and petrol 
engines for high-speed boats (Deltic and Sea 
Lion), turbo-blowers for diesel engines, precision 
castings and an electrical de-icing system for 
aircraft parts (Spraymat). Today Napier runs 





half a dozen production and research centres, 
most of them in or around the London area; 
head offices have been in Acton, London, 
since 1903. 

But this is not the final chapter, and with the 
background of solid achievement and the atmos- 
phere of enthusiasm and optimism which sparkles 
out of Acton, London, it is fairly safe to assume 
that the name Napier will continue to be respected 
in the aircraft industry for many more years to 
come. 


North American A3J Vigilante 





A remarkable aircraft was rolled out of the 
North American Aviation assembly hangar at 
Columbus, Ohio, in mid-May 1958, when the 
public had its first view of the prototype of 
the A3J-1 two-seat carrier-borne supersonic 
combat aircraft, which is now in production 
for the U.S. Navy. The A3J, powered with 
two General Electric J79-2 jets, is scheduled to 
go into service aboard the U.S. Navy’s largest 
carriers in 1960, to provide a weapons system 
capable of approaching pin-point targets at 
high supersonic speed and attacking them in all 
weathers. For such tasks it will be able to mount 
any kind of atomic warhead and will reach a 
speed of over Mach 2 at high altitude. The 
Navy’s $86,000,000 contract, awarded in 1956 
for the design, development and construction 
of the pre-production batch, has now borne 
fruit. 

The pictures of the new North American 
aircraft on this page reveal the unusual configura- 
tion of this more-than-20-ton high-wing mono- 
plane. Pilot and navigator/bombardier are 
housed one behind the other in separate cabins 
in the nose of the long fuselage, as in the Convair 
B-58. Air intakes, with projecting upper lips 
on either side of the fuselage, suck in the immen- 
sely large quantities of air needed for the jet 
engines in the rear. At supersonic speed the 
sharp edge of the wedge-shaped lip above each 
intake produces a shock wave which can appa- 
rently be directed permanently on to the lower 
intake lip by adjustment of the under side of 
the wedge. The upper surface of the intakes 
runs into the swept wing as an extension of the 


airfoil, and thus—together with the flat fuselage 
belly—provides additional lift. Automatic slats 
extend over the full leading edge of the swept 
wing; and the rear portion of the wing carries 
spoilers (for roll control), and large area flaps 
with boundary layer blowing to cut down take- 
off and landing distance aboard carriers. 

The installation of the two jet engines in the 
rear of the fuselage made it necessary to move 
the wing back, so that the tail surfaces had to 
be of large dimensions, because of the short 
lever arm. The short-legged main undercarriage 
units are retracted inwards by means of paralle- 
logram struts, and the nose wheel is raised 
forwards into the fuselage. An airbrake extending 
over the whole width of the fuselage and fitted 
behind the air intakes on the underside of the 





fuselage serves as control aid throughout the 
speed range and, not least, as a landing aid. 

There is no need to add that the A3J, which 
has been christened the Vigilante, carries all the 
latest navigation and flying aids, electronic 
counter-measure equipment and proven super- 
sonic escape systems for the crew. In September 
1956 North American Aviation was made respon- 
sible for the entire weapons system and was 
empowered to choose its own subcontractors, as 
well as all auxiliary systems and ground support 
equipment. When the North American A3J 
Vigilante comes into service the U.S. Navy will 
be in a position to make surprise attacks on 
tactical and strategic targets at speeds which 
have hitherto been considered impossible for 
carrier-borne combat aircraft. 


The prototype of the North American A3J supersonic combat aircraft after completion at the North American plant at 


Columbus, Ohio. 
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Rockets, Missiles 


and Space Vehicles 


@ Contract for Dyna-Soar glide bomber 


Following the delay in the placing of a contract 


for the projected intercontinental Dyna-Soar 


glide bomber caused by jurisdictional disputes 
between several USAF management groups, Bell, 
Boeing and Martin have now received the order 
for development of this rocket-powered multi- 
stage weapons system. The USAF at the moment 
intends to conduct this project without an in- 
termediary such as, for example, the Ramo- 
Wooldrige Corporation. Bell Aircraft Corpora- 
tion recently re-engaged several hundred extra 
engineers and technicians for work on the 
Dyna-Soar project. 


@ The WS-117L reconnaissance satellite 


Dr. Herbert York, Chief Scientist for the Penta- 
gon’s Advanced Research Projects Agency 
(ARPA), has officially confirmed reports on the 


USAF’s WS-117L reconnaissance satellite pro- 
gramme. York told the House Defense 
Appropriations Subcommittee that the recon- 
naissance satellite will have a final weight of 
between 2,000 and 3,000 Ib. and will employ an 
Atlas ICBM as first stage. Preliminary tests of 
the system will be carried out with the Thor 
IRBM. Regarding the appearance of the satellite 
York continued: “It sticks out some antennas. 
It does not look the same in space as it does on 
the ground, as it changes its shape after it gets 
up.” Apparently he is referring to an expanding 
pneumatic disc which is coated with hundreds 
of small solar cells. Work is still progressing 
through Lockheed and Aerojet on a football 
size nuclear powerplant. 

The reconnaissance satellites will circle the 
earth in orbits of 200 to 300 miles altitude, and 
pictures of the territory to be observed will be 
recorded in the satellite and ‘ re-broadcast ’ when 


The third Soviet artificial satellite, launched on May 15th, 1958, is opening up new fields of research in outer space. Its 
weight of 2,925 Ib. has enabled Soviet scientists to incorporate additional instruments to a total weight of 2,134 Ib. Some 
of the major items of scientific equipment in Sputnik 3 include: 1. Magnetometer; 2. Photo-multipliers for measuring solar 
corpuscular radiation; 3. Solar batteries; 4. Instrument recording photons in cosmic rays; 5. lonization manometers; 6. lon 
traps; 7. Electrostatic fluxmeters; 8. Mass spectrometric tube; 9. Instrument recording heavy nuclei in cosmic rays; 10. Ins- 
trument measuring intensity of primary cosmic radiation; 11. Transmitter recording micrometeors. The equipment for the 
observation instruments, the radio equipment, the time-programming device and all sources of electro-chemical energy 
are contained within the nitrogen-filled pressure-tight satellite body. Excluding the projecting antennas, the cone-shaped 


body has a length of 11 ft. 7 in. and a diameter of 5 ft. 8 in. 
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the satellite passes over certain areas containing 
the ground receiving stations; in essentials this is 
similar to the tape recording of a television 
picture. One of the major problems to be solved 
is that of digesting the enormous quantities of 
information which the WS-117L satellite will 


obtain. 

The USAF originally asked for $215,000,000 
to support the programme in the Fiscal Year 
commencing July Ist, but this sum was trimmed 
by ARPA to $152,000,000. During the past 
Fiscal Year the USAF obligated approxim- 
ately $61,000,000 for the system. 


@ Project Argus 


Project Argus is the designation of a current 
development programme for a stationary or 
“ Zenith ” satellite, to orbit at a speed matching 
the earth’s rotation and at a height of 22,500 miles. 
The satellite is to be fitted with infra-red and 
visible light optical detectors to watch for 
missile trails (rocket exhaust trails) over enemy 
territory. One group of Air Force scientists holds 
that such a satellite is the best solution to the 
reconnaissance platform requirement; launched 
in the plane of the equator, the satellite would 
maintain a stationary position in relation to the 
earth. This development would ease the ex- 
tremely difficult stabilization and optical prob- 
lems presently faced in the Pied Piper project. 


@ Project Pluto 


Pluto is a joint U.S. Army and Navy project for 
the study of high-altitude parachute recovery of 
solid-propellant rockets in vertical trajectories. 
The hemispherical steel mesh construction of the 
experimental parachutes serves in the first 
instance to bring solid-propellant rockets safely 
back to earth after successful launching in a 
vertical trajectory, and permits the recovery of 
instrumental payloads and the post-operative 
examination of the rocket combustion chamber. 
Experiments to date have covered the opening 
of parachutes at extreme altitudes and falling 
speeds up to Mach 4. 


@ First Redstone Unit for Germany 


According to an announcement by United States 
Army Headquarters at Heidelberg, a Redstone 
missile unit will be transferred to West Germany 


After the rocket vehicle had reached the prescribed height 
the satellite body (1) was freed from the final stage of the 
carrier vehicle (2) by separation of the nose cone (3) and 
the opening of four flaps (4) at the tip of the final stage. 














in the very near future. The unit—the 40th Field 
Artillery Group—consists of 650 officers and 
men, and will be the first unit of its kind in 
Europe. 


@ Ten new Bomarc missile bases 


Congress is being asked to authorize construction 
of ten new Bomarc missile bases at a cost of 
$122 million. The ten new bases will cost 
between $10 and $13.5 million each. The first 
four Bomarc sites to be operational will be 
located at Dow AFB, Maine, McGuire AFB, 
Massachusetts, and Suffolk County AFB, New 
York; the total estimated cost is $46 million. 


@ ONERA research rocket 


A new rocket for research at high speeds and high 
altitudes is announced by ONERA. The four- 
stage vehicle, which was exhibited at the “ Terre 
et Cosmos ” Show in Paris, carried the designa- 
tion OPd 56.39.22/D. The first three stages are 
solid-propellant boosters, and the fourth stage 
carries a solid-propellant power unit and the 
instrumentation. The last stage attains such high 
speeds and altitudes that it can be used for re- 
entry tests with nose cone. Two different 
launching methods can be used: 1) the four stages 
can be ignited successively during the ascent, 
when the instrumentation stage will attain an 
altitude of 210 miles; 2) the three booster stages 
can be ignited during the ascent, and the final 
stage during the descent, when the speed reached 
during re-entry is in the order of 5,580 ft./sec. 
The rocket is to be fitted with an ONERA 
19-channel telemetering equipment. 


@ Vanguard second-stage details 


Aerojet-General Corporation has now released 
details of the second-stage rocket motor which 
has been developed for the Vanguard. Work on 
the liquid-propellant rocket propulsion system 
started in December 1955 and was aimed at 
producing a unit with a nominal thrust of 
7,700 lb. for 120 seconds duration, to bring the 
second and third stages and the satellite itself 
from an altitude of 36 miles to approximately 
300 miles. The propulsion package includes the 
rocket thrust chamber assembly, the propellant 


During a recent open house for the press Republic Aviation Corporation showed for the 
first time missile nose cones which the company has produced under a General Electric 


contract for the At/as ICBM and Thor IRBM. 





Left: A U.S. Army Jupiter IRBM, built by Chrysler, in its pre-flight test stand at the Cape Canaveral rocket testing centre. 
Right: The Jupiter rocket, fitted with a nose cone, preparing to take off on a maximum-range flight. 
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At the opening of the guided missile training centre at 
Point Arguello, Calif., the U.S. Navy showed to the public 
the Douglas Sparrow // (above) interceptor rocket and the 
Raytheon Sparrow I/l (below). While the Sparrow // air- 
to-air missile is not intended for the Navy, and instead 
of which is being built for the Canadair CF-105 all-weather 
fighter, the Sparrow /// will be used by several new naval 
aircraft, including the McDonnell F4H-1 supersonic fighter 
and the Chance Vought F8U-3. The Sparrow ///, which has 
been developed and produced by the Raytheon Manufactur- 
ing Company, is approx. 11.8 ft. long, weighs 352.7 Ib. and 
reaches speeds of around 1,500 m.p.h. shortly after take-off. 
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and pressurization tankage and the airframe 
structure; the propulsion system consists of a 
single, gimballed, regeneratively cooled thrust 
chamber. The thrust chamber is a lightweight, 
aluminium, high-performance unit constructed of 
longitudinal tubes preformed to the chamber 
contour, joined by welding, and wrapped with 
square cross-section steel wire to form an integral 
pressure-tight assembly. This tubular construc- 
tion permits circulation of the liquid nitric acid 
oxidizer prior to combustion with the fuel, and 
provides a regeneratively cooled unit of ex- 
ceptionally light weight. The propellants used 
are inhibited white fuming nitric acid (IWFNA) 
as the oxidizer, and unsymmetrical dimethyl- 
hydrazine (UDMH) as the fuel, fed to the thrust 
chamber by pressurized helium and injected at a 
nominal mixture ratio of 2.8. As the propellant 
combination is hypergolic no ignition system is 
required. The maximum allowable propulsion 
system dry weight is 380 lb. and the minimum 
total-impulse-to-total-weight ratio in vacuum is 
238 sec. Minimum specific impulse in a vacuum 
is 271 Ib.sec./Ib. 


The U.S. Army’s radio-controlled Little John short-range rocket weapon on its mobile 
launching ramp. Developed by Redstone Arsenal, the weapon can be fitted with an atomic 
warhead, and is being manufactured by Emerson Electric in conjunction with Douglas, 


Western Steel, Allegany Ballistics Laboratory and other firms. 
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As is known, the “ raw ” radar image is subject 
to certain permanent or intermittent phenomena 
which reduce the clarity of the echoes it is 
desired to watch. For example, there are perma- 
nent echoes forming bright splashes concen- 
trated more or less in the region close to the radar 
station, and disturbance such as background 
noise which weakens contrast. Finally the video 
signal can suffer from interference from neigh- 
bouring stations. 

The companies in France’s CSF group have 
given considerable study to these problems and 
have come up with a number of solutions worthy 
of note, such as: 

— improving the signal-to-noise ratio by the use 
of frequency diversity or devices utilizing the 
relationships between the signals; 

— suppressing permanent echoes (or echoes from 
targets with a specific radial speed) with the 
aid of memory tubes; 

— eliminating spurious signals by means of 
equipment operating on the principle that 
background noise is an incidental pheno- 
menon. 


Radar with frequency diversity 


Diversity operation of radio-electric equipment is 
not new; the principle has long been known to 
radio communications engineers, who have used 
it in long-distance communications. Among 
other refinements, systems can be “ diversified ” 
either in “space” or in “ time”. In the former 
case, a number of receiving antennas are used 
on the same frequency, in the latter a single 
antenna may be used but transmission and 
reception take place on several frequencies 
simultaneously. Needless to say, the two systems 
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can be combined. In all cases, at the reception 
end the best signal arriving at any given 
moment is automatically selected from among 
the two or three incoming signals. 

Theoretically the same process can also be 
used in radar systems. In practice, however, 
space diversity is difficult to achieve, because of 
the perfect synchronization required between the 
various elements (especially of the rotating 
antennas). But frequency diversity can be more 
easily applied to the field of radar. 

An installation of this kind comprises two or 
three transmitter/receivers working on different 
frequencies and switched in turn to the common 
antenna at intervals of a few microseconds. For 
this purpose a switching device is used, on the 
one hand to feed the transmission pulses to the 
antenna in the correct sequence and on the other 
to pass the echo pulses to the appropriate 
receiver. The installation must also be equipped 
with an antenna which has the same radiation 
pattern for all operating frequencies. On the 
reception side, the signals coming in to the two 
or three receivers must be re-synchronized, to 
compensate for the time differences in transmis- 
sion. Finally, there remains the question of the 
best method of utilizing the synchronized video 
signals. 

One possible method would be to select the 
best signal at any given moment and suppress the 
less good echoes. However, this method would 
not make best use of the increased mean power 
provided by the employment of several transmit- 
ting antennas or of the greater range obtainable 
from the diversity installation, compared with a 
single transmitter of the same characteristics. It is 
therefore preferable to handle the video signals by 
a more complex method. 





Take, for example, the case of a frequency 
diversity installation with three transmitter/ 
receivers supplying three video signals, a, b and c. 
Here the following procedures can be applied: 


— a+b-+ccan be simply added together; 


— video signals can be added together in pairs 
and the results multiplied, which would give 
a signal (a+ b) (b+ c) (c+ a); 


— pairs of video signals can be multiplied 
together and the products added together, giv- 
ing (ab + bc + ca). 


The first solution is obviously the simplest. It 
also results in the greatest improvement in signal- 
to-noise ratio, as the echoes appear in the three 
video signals at the same instant, whereas the 
peaks of the irregular and independent noise are 
added together only occasionally. However, this 
solution has the obvious disadvantage that any 
disturbance in one video signal affects the video 
total. 

In this respect the second and third solutions 
are far better. The multiplication processes 
effectively eliminate any disturbance in one of the 
three video channels, for example a, when no 
signals are present in the other two channels 
(6 and c). Simultaneous operation on two or 
more frequencies thus offers an excellent protec- 
tion against interference, a protection which is 
equally effective against both deliberate jamming 
and interference from neighbouring radar 
stations. 

Whatever the method used, a frequency 
diversity radar ensures greatly improved and 
more even airspace coverage, as the clusters of 
lobes, created by ground reflection, can be made 
to overlap by selection of appropriate frequencies. 
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The range for 90 percent detection, for example, 
is 30 to 35 percent above that of a single-fre- 
quency system with the same characteristics. 
Apart from a small zone bordering on the 
detection lobe, detection gaps are completely 
eliminated. In addition, the flickering of the 
echoes, caused by the varying size of the reflection 
surface of mobile targets, is very greatly reduced. 

In practice, the range, for 90 percent detection, 
of a triple diversity system with transmitters of 
power P is comparable to that of a normal radar 
equipment with a transmitting power of 3P. 

Another valuable feature of frequency diversity 
installations is their operational reliability. Even 
if one of the transmitter/receivers is taken out of 
operation for maintenance or repairs, the installa- 
tion continues to function on the other frequen- 
cies. Thus any dual installations, perhaps set up 
for safety reasons, will be considerably more 
efficient if they are organized for diversity 
operation. 


The first radar installation based on these 
principles has been submitted to lengthy tests by 
the French Air Force, and the results have 
aroused great interest both in France and 
abroad. 


Permanent echo suppression 

Another means of improving the radar image 
consists in suppressing the permanent echoes from 
hills, moutains, overhead electric cables, etc. If 
these echoes are not eliminated, they add con- 
siderably to the difficulties of airspace sur- 
veillance. 

The methods used for suppressing permanent 
echoes have been fully described in the technical 
press. They are divided into two main groups: 
“ coherent ” systems, in which the intermediate 
frequency signals are superimposed on a refer- 
ence oscillation triggered by each transmission 
pulse, with a fixed phase shift in relation to the 
local oscillation; and “ auto-coherent ” systems, 
which use the beat signal obtained from the 
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The coincidence selector for the elimination of interference 
signals. 


super-imposition of permanent echoes and mo- 
bile echoes. In both cases a memory element is 
required, to compare the amplitudes of successive 
beats. 

The “coherent ” system developed by CSF 
utilizes a memory tube in place of the con- 
ventional type of delay line memory element. 
The advantages of the system, as revealed during 
the French Air Force’s comparative tests, are as 
follows: 

— simplicity of regulation, similar to that of a 
cathode ray tube; 

— stability of regulation, requiring only occa- 
sional readjustment; 


The three transmitter/receivers of a frequency diversity radar installation with, above them, 
the switching system which couples transmitters and receivers to the antenna in a given 


sequence. 











— facilities for varying the pulse repetition rate, 
as the memory tube is independent of any 
sequences (periodicities). 

This system is designed for radar transmitter/ 
receivers equipped with a stabilized local oscil- 
lator and can be tuned to the various intermedi- 
ate frequencies. If no stabilized local oscillator is 
included in the basic radar set, the permanent 
echo suppression equipment can be _ supple- 
mented by an extra stabilized oscillator. 

Finally, CSF has developed an “ auto-cohe- 
rent * device for eliminating permanent echoes. 
This equipment is now under test. 
Coincidence selectors for the elimination 
of interference 
Since the background noise is by nature irregular, 
while the radar echoes appear repeatedly and at 
practically constant distances (the distance of a 
target varies from one antenna rotation to the 
next, but only very slightly during one passage 
of the antenna), it is possible to give the echoes 
prominence over the background noise. 

As for the suppression of permanent echoes, 
here too a memory element is required, to enable 
successive video signals to be compared. For 
this purpose a special tube known as a barriergrid 
storage tube is used, which has sufficient defini- 
tion to retain the radar’s full discriminatory 
power. 

The coincidence selector or interference sup- 
pressor can be fitted to any radar set of suitable 
characteristics. It eliminates all non-recurrent 
signals or periodic echoes appearing at a repeti- 
tion rate different from that of the radar set. 

The efficiency of such devices for the elimina- 
tion of interference signals is difficult to define. 
However, though they do not improve the 
radar’s sensitivity, they definitely increase the 
signal-to-noise ratio by practically eliminating 
background noise whenever the echo is stronger 
than the noise. 


In practice an improvement in video signals 
means better contrast in screen images on an 
entirely dark background. This greatly facilitates 
watch-keeping. Moreover the afterglow of radar 
screens is generally sufficient to hold four or five 
preceding echoes thus forming, on an uncluttered 
screen, a visible trace from which the aircraft’s 
track and approximate speed can be determined. 


The radar image of a frequency diversity installation (left) is clearer, as background noise 
and other interference are largely eliminated. 
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Three-Dimensional 


Radar for 


Air Traffic Control 


By V. A. Altovsky, 


Technical Director of 
Radio-Industrie (RI) and Consulting Engineer 
to Société Nouvelle d’Electronique (SNE). 


The 3D-antenna system developed by Société Nouvelle 


d’Electronique for surveillance radar. 





Surveillance radar equipments currently 
employed by Air Traffic Control services are 
two-dimensional devices, and while these 
equipments permit the bearing and distance 
ofa“ target ” aircraft to be established, they do 
not present a height measurement. This third 
coordinate can only be obtained indirectly, 
and it is necessary for the ATC controller to 
rely on measurements reported from the 
aircraft’s own altimeter. The requirement 
for a ground-based system to provide the 
immediate measurement of all three coor- 
dinates (height, bearing and distance) to 
determine the position of any aircraft is very 
clear, and requires no elaboration here. 


Ever since the first introduction of radar 
equipment, military ground organizations 
have sought methods of resolving this problem 
and one solution has been the employment 
of special auxiliary height-finding radar 
equipment; such height-finding equipments 
can be directed in azimuth onto a given 
aircraft, but have the disadvantage of covering 
only one vertical plane. The civil authorities, 
however, have been unable to adopt this 
system, firstly because of the extensive 
equipment required, and secondly in view of 
the personnel problem. 


Some years ago our technical department 
began work on a French military contract for 
the design and building of a new surveillance 
radar which would be self-contained and 
which could, without the use of auxiliary 
height finding radar, measure all three 
airspace coordinates for any given aircraft. 
A model for civil air traffic control uses has 
now been developed for Régie des Voies 
Aériennes Belge. 


In this work the designers were faced with 
two problems which had to be tackled: 


—The design of a suitable antenna for three- 
dimensional scanning of the airspace; 


—A system for the evaluation of the 3D 
radar intelligence obtained. 
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The 3D antenna system 


A narrow conical beam is deflected up 
and down in the vertical plane at the rate 
of 700 “scans” per minute and permits 
the measurement of the angle of elevation. 
For the measurement of bearing the whole 
antenna rotates comparatively slowly about 
its vertical axis so that the surrounding 
airspace is completely scanned. The distance 
of the target is established, as in normal 
equipments, by measurement of the pulse 
travel time. 

The antenna system employs a concave 
mirror reflector in conjunction with a movable 
horn aerial, the latter being moved in 
relation to the focal point of the reflector. 
This movement creates a deflection of the 
beam radiated by the reflector, conforming 
to the optical laws. 

The practical arrangement can be described 
as follows: A horn aerial is driven along the 
shorter side of a thin trapezoid built up from 
two parallel metal plates. Electro-magnetic 
energy is propagated between the two plates 
and is emitted from the trapezoid through the 
longer open side. If the shorter side of the 
trapezoid is then curved to form a circle 
(while the longer side remains straight), then 
the horn aerial can be made to follow a 
circular path, and for this purpose it is 
possible to use a very fast constant speed 
rotary drive. The angle of deflection of the 
beam radiated by the reflector is thus changed 
in relation to time, in a sawtooth pattern. 
The reflector itself must be astigmatic, with 
one focal point on the short side, and the 
second on the longer side of the trapezoid. 
Also it is necessary for the profile of the 
reflector to be so designed that defocussing 
aberrations are avoided. 


This layout gives a strong linear relationship 
between the angle of elevation of the radiated 
beams and the angle of the horn aerial 
travelling around the shorter (and now 


circular) side of the trapezoid. The multi- 
plication factor between the two angles is 
20 and the revolution of the horn aerial 
through 0 to 300° results in a 15° deflection 
of the beam in the vertical plane. Between 
300° and 360° there is a so-called dead time 
during which the sawtooth function falls 
sharply. The beam width remains constant 
at 2° in both the horizontal and vertical 
planes during the entire deflection period. 
Finally, the normal characteristics of this 
S-band equipment remain constant over a 
wide frequency range. 


Display equipment for use with the 3D-radar equipment 
(horizontal: bearing/distance; vertical: height/distance). 











This system not only makes it possible 
to establish all three airspace coordinates 
for any given number of aircraft by the 
employment of a single radar equipment, 
but also offers the following additional 
advantages: 

—The high antenna gain gives greater 
ranges without the necessity for a higher 
transmitter output; 

—The sectorized coverage of the airspace 
in the vertical plane is not limited in height, 
as is the case with cosecant-squared antennas; 

—A simple method for the suppression of 
permanent echoes by periodic damping out 
of the receiver, at the same time still permitting 
aircraft flying above these fixed echoes to" be 
detected. Z 


Data evaluation with automatic height 
extraction 


In the evaluation of 3D data the question 
naturally arises as to the most suitable form 
for presentation of the intelligence to the 
controller for easy interpretation. The general 
practice is to present a pair of coordinates 
on a two-dimensional plan and to utilize 
two such plan presentations to ascertain the 
three airspace coordinates. 

By retaining the classical bearing/distance 
display, it is then possible to present height 
either by a combination of height with dis- 
tance or height with bearing; both these 
possibilities give rise to further problems. 

The first of these concerns the identification 
of the aircraft, that is to say, the coordination 
of the displays on the two plans, when more 
than one aircraft is involved. On the sugges- 
tion of the Director of Régie des Voies 
Aériennes Belge, it was decided to adopt a 
system which is most suitable for employment 
in an area already divided into air corridors; 
in this case the answer is two display tubes 
mounted one above the other—one horizontal 
for bearing/distance and the other vertical 
for height/distance—and presenting the air- 
craft in a given channel (see picture). 

The second difficulty is concerned with the 
speed and accuracy of reading: the display 


The 3D-radar equipment at Brussels-Denderhouten. 
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when air traffic in the airspace under surveil- 
lance is heavy. For example an aircraft is 
displayed on the height/distance tube in the 
form of a longish blip, the centre point of 
this blip representing the altitude of the 
aircraft. The normal procedure is to fix the 
centre point by an electronic marker, operated 
by the controller, which presents the aircraft’s 
height on a scale; this is however a compar- 
atively slow procedure. 

The new system, by comparison, utilizes 
an electronic computer which automatically, 
and practically without delay, determines the 
centre of this longish blip; this automatic 
mechanism then displays concentrated light 
spots on the screen which thus reduces 
overcrowding of the picture and permits 
direct reading of the aircraft’s height against 
a fixed scale. 

Another more recent development goes 
a step further and displays the aircraft height 
in a numerical form on a light panel; this is 
achieved fully automatically, and with no 
action required from the operator. 


The 3D radar installation at Brussels- 
Denderhouten 


The first of these 3D radar equipments for 
civil air traffic control has been installed in 
the Régie des Voies Aériennes Belge ground 
station at Brussels-Denderhouten, with the 
cooperation of three French firms: Com- 
pagnie Générale de Télégraphie sans Fil 
(CSF), Compagnie Francaise Thomson Hous- 
ton (CFTH) and Société Nouvelle d’Elec- 
tronique (SNE). 

The detection centre is located at Dender- 
houten, about 18 miles from Brussels, and 
is equipped with the following apparatus: 


SNE 3D aerial system; 
CSF frequency diversity equipment; 
SNE permanent echo suppression device; 


SNE display unit with two screens (horizontal: 
bearing/distance, vertical: height/distance); 


CFTH radio link for the remote display of 
radar signals at an evaluation centre. 
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Computer for the automatic evaluation of height data. 


At the present time the evaluation centre 
is sited in the Belgian Transport Pavilion at 
the Brussels World Fair. It includes: 


a CFTH radio link receiver; 


SNE/RI switching equipment for the separa- 
tion of incoming signals in respect of four 
fixed air corridors and a fifth which can be 
selected at will; 


SNE/RI computers for the automatic extrac- 
tion of height data; 


a CSF developed and built convertor 
which transforms the radar signals into 
television signals by the employment of 
memory tubes; 


RI industrial television receiver. 


* 


The principal characteristics of the equip- 
ment are : 


Range coverages: 60 and 100 nautical miles; 


Range accuracy: 0.4 nautical miles (for 60 
n.m.); 


Height: 40,000 ft. (12,200 m); 
Height accuracy: 1,000 ft. at 50 nautical miles; 
Scanning frequency: three times per minute. 


Elevation angle: 0 to 15°. 


Without doubt this new 3D surveillance 
radar equipment will, in the future, play an 
important role in air traffic control, and will 
contribute to increased flight safety and the 
speed of handling air traffic. 
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Telecommunications and Electronics 


@ Decca Radar Ltd. has been awarded a substantial contract by the 
Swedish Board of Civil Aviation to equip Stockholm and Gothenburg 
airports with the most up-to-date long-range air surveillance facilities. 
The radar equipment to be supplied is the Decca ASRI, an S-band, 
800-kw radar providing gap-free coverage up to heights above 40,000 ft. 
on the smaller types of modern airliners. Actual performance against 
a 24 square metres equivalent reflecting area target is gap-free and con- 
tinuous from 10 to 135 nautical miles at 50,000 ft. The aerial system 
(illustrated) includes two reflectors mounted back to back, each fed from 
a separate 800 kw transmitter and radiating an overlapping beam of 
energy; such a two-beam system has important advantages over con- 
ventional cosecant squared, single reflector types. The method of ground 





echo suppression is ATI (Air Target Indication) which has important 
advantages over the older and more conventional MTI methods. It 
consists essentially in the exploitation of the aerial gain pattern in com- 
bination with sectorized beam blanking over certain range brackets, 
logarithmic receiver characteristics and swept gain. The system was 
originally developed in order to supply permanent echo suppression 
without resorting to the considerable electronic complications of the 
MTI methods, with their consequent maintenance and serviceability 
problems. The system is inherently fail-safe and has no blind speed or 
radial course limitations. Another unusual feature of the DASRI is the 
provision of completely variable polarization control. This may be 
remotely operated from the display position and enables the operator to 
select any form of polarization—horizontal, elliptical or circular—to 
suit prevailing weather conditions. The displays used are of the Decca 
Interscan series, and by the use of the interlaced scan technique additional 
information such as runway extension lines, marker symbols for holding 
points, etc. can be electronically displayed in addition to the normal 
radar picture. Principal parameters of the DASR1 are: aerial horizontal 
beam width to '+ power points—0.95°; pulse length 2 microseconds; 
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rotation rate 10 r.p.m.; pulse repetition frequency 300 per second; 
receiver noise factor better than 9 db. 


@ For air traffic control and radio monitoring purposes Rohde & 
Schwarz, Munich, is producing a series of the Model NAP | equipment 
for the automatic and instantaneous visual display of VHF bearings in 
an unambiguous form on the screen of a 15-cm CRT, and at the same 
time permitting the reception of the transmitter’s modulated signal. 
The indicator equipment may be set up at a distance of approx. 18 miles 
from the D/F station or, with the employment of amplifiers, at even 
greater distances. The scope of the equipment can be extended by the 
addition of digital indicators to give printed data, or the information 
may be fed into a surveillance radar. To meet varying local conditions 
Rohde & Schwarz is producing the following versions: Model NAP 
1/K2 static two-channel; NAP 1/KS5 static five-channel; NAP 1/K7 
static seven-channel; NAP 1 MT/KI mobile single-channel; and the 
Model NAP | MT/F10/1 mobile equipment with remote selection of ten 
channels (illustrated). 


@ Standard Telephones & Cables Limited, London, has developed an 
experimental high-accuracy VOR system known as VORAC, designed 
to show how the accuracy of the familiar VOR omni-range system can be 
improved. The new system can also be extended to enable an aircraft's 
bearing and distance to be measured at any time when the aircraft is in 
VHF communication with the ground station. Finally, with the use of 
an oscillator aboard the aircraft—provided an oscillator of small enough 
dimensions and adequate frequency stability becomes available 
VORAC can provide continuous distance measurement in the air. 

In the current VOR system the bearing to the ground station is found 
by measuring the phase difference between a rotating cardioid-pattern 
beam and an omni-directional fixed phase-reference of the same fre- 
quency; a 1° change of bearing gives rise to a |’ change in the phase 
difference. In the VORAC system the beacon radiates a 10-lobe pattern 
in addition to the rotating cardioid pattern, so that a |’ change of bearing 
is equivalent to 10° phase difference. Associated ambiguities inherent in 
the multi-lobed radiation pattern 
are solved by retaining the 
cardioid-pattern rotating signal. 

Experiments have shown that 
it is also possible to operate a 
cardioid and multi-lobe omni- 
range beacon simultaneously as 
a D/F system. With the multi- 
lobe system the same improve- 
ments in instrumental accuracy 
and site-error suppression are 
obtained in D/F operation as in 
omni-range beacon operation. 
However, the method would 
not be immediately applicable 
because beacon antennas are 
horizontally polarized for VOR, 
while the VHF communications 
equipment is vertically polarized. 

For distance measurement on the ground two tones of 269.75 and 
2,427.75 c/s respectively are continuously transmitted from the beacon 
by amplitude modulation of the non-directional carrier of the cardioid 
system transmitter. The tones are separated by the aircraft VORAC 
receiver and passed to the VHF communications transmitter. When 
the VHF transmitter is used to speak to the ground the tones are re- 
transmitted together with the speech, without interference with the latter. 
At the beacon the tones are separated out and their phases are compared 
with those of outgoing tones, so determining the distance of the aircraft. 
The utilization of two signals with different frequencies permits precise 
distance measurement, in which ambiguity of measurement by the higher 
frequency is eliminated by the coarse measurement on the lower fre- 
quency (as with the comparison of the multi-lobe system against the 
cardioid pattern for D/F). 

Finally, mention should be made of the possibility of using single-way 
transmission for distance measuring on the independent-time-base 
method; however, this requires highly stable oscillators in aircraft. 
Airborne oscillators meeting these stability requirements are still in the test 
stage, for example at Federal Telecommunications Laboratories, IT & T. 
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Book Roi ews 


Aerodynamische Profile. By Dr. F. W. Riegels. Published 
by R. Oldenbourg, Munich, 1968. (German; 
278 pages; 539 illustrations; 45 tables; DM 138.00). 


The last volume (IV) of the “ Ergebnisse des Aero- 
dynamischen Versuchsanstalt zu Géttingen” of the 
G6ttingen Aerodynamic Research Institute was published 
in 1932, and now, for the first time in 26 years, a compre- 
hensive German-language work dealing with the charac- 
teristics of the aircraft wing is again available. This is the 
work of a man who is a long-standing colleague of Profes- 
sor Betz (who has himself written the introduction) and 
who is now Chief of the Department of Aerodynamic 
Theory at the Géttingen Aerodynamic Research 
Institute: Dr. Friedrich Wilhelm Riegels. 


The main text is divided into ten chapters, dealing 
with: 1—the nomenclature and airfoil geometry; 2—a 
description of the research methods employed in various 
wind tunnels, and the correction factors to be applied to 
the test data; 3—a discussion of force and momentum 
coefficients ; 4—special problems, e.g. the effects of surface 
conditions and cavitation ; 5—a description of the arrange- 
ment of flaps on the airfoil ; 6—methods of boundary layer 
control (by suction or blowing); 7 to 10—the principal 
theories for the calculation of the airfoil and pressure 
distribution in incompressible flow, the calculation of 
boundary layers, etc., and finally compressible flow at 
sub-, trans-, and supersonic speeds. Each chapter has 
detailed explanatory diagrams. 


The main text is followed by a 76-page table section 
with geometric and aerodynamic data for all the 
G6ttingen, DVL and NACA airfoils, as well as for some 
of the Clark Y, RAF and NPL airfoils; finally the tables 
include a far-reaching “ catalogue” of theoretical and 
experimental results. Particular mention must be made 
of the fact that this work not only embraces the most 


important of the non-German literature published in 
recent years, but also includes the hitherto unpublished 
results of German work in this field over the period 1933 
to 1945. Ri. 


Lexikon der Hochfrequenz-, Nachrichten- und Elektro- 
technik, Volume 1, A to D. Compiled by Curt Rint. 
Published by Porta Verlag KG, Munich, and Verlag 
Technik, Berlin, 1957. (German/English/ French 
Russian; 287 pages; DM 28.75). 


This dictionary of High Frequency, Communications 
and Electrical terminology comprises four main volumes 
and a supplementary volume. Over 20,000 technical 
expressions are clearly explained in the German lan- 
guage, and are extended by reference to the appropriate 
formulae, diagrams, tables and specialised literature. The 
English, French and Russian equivalents for each ex- 
pression are given. The supplementary volume lists all 
the terms in English, French and Russian, in alphabetical 
order, with cross referencing to the four main volumes. 
Interavia’s Technical Editor passed the following opinion 
on the first volume, which is now to hand: this dictionary 
should be kept within easy reach of every engineer, 
technician, technical translator, student and layman who 
has an interest in the subject. Na. 


L’Enseignement du Droit Aérien dans le Monde. By 
Dr. Eugéne Pépin. Publication No. 5 of the Institute 
of International Air Law at McGill University, 
Montreal, 1958. (French, 33 pages.) 


In a concise form this pamphlet reviews the teaching 
activities devoted to the study of air law in the world’s 
Universities and Technological Institutes. It includes an 
historical introduction (pre-Paris Convention up to the 
Chicago Civil Air Transport Agreement); a table of the 
current Professorships; an analysis of future possibilities. 
The author comes to the regretful conclusion that too 
little is being done to attract the rising generation; he 
proposes that professorial conventions should be organ- 
ized, on an international basis (perhaps with the coopera- 
tion of ICAO), in order to develop uniform instructional 
methods and to give the teaching of the subject a much 
broader basis. A very thoughtful contribution to a 


subject of international interest and importance. He. 








CLASSIFIED ADVERTISEMENTS 








OFFERED FOR PURCHASE 
a business concern in Tunisia 


A flourishing Aviation Company, comprising three 
branches: 


1. Workshops: overhaul of airframes and engines ; 
Veritas approved. 

2. Air work ; three agricultural aircraft; large clientele. 

3. Sahara transport: three twin-engined light aircraft; 
current contracts with oil firms. 


Enquiries to: Société S.T.R.A.C. - EL AOQUINA (Tunisia) 
Airport. 





AIRCRAFT FOR SALE 


PBY Amphibian Aircraft Only 1400 hours total time 
completely overhauled and converted to 2 crew handling 
in 1956. Used almost exclusively on aerial survey work 
since new, cargo door and floor. Auxiliary power unit. 
Janitrol heater. Extremely light weight. Excellent 
condition throughout. Available for immediate sale or 
lease. 


Royal Gull Amphibian ... The world’s most economical 
and versatile “ Executive ” amphibian. Used exclusively 
as a demonstrator and executive charter ship. Only 
400 hours since manufacture. New custom exterior 
paint and customized interior. Available for immediate 
sale or lease attractive terms. 


De Havilland Beaver... Top condition throughout 
used solely as an ambulance ship since new. Zero time — 
Pratt & Whitney overhauled engine, new C. of A. 
Excellent radio and instrumentation. Complete with 
Federal wheel/skis and Edo floats. Your inquiries are 
invited. 


De Havilland Dove... Always an executive aircraft 
with only 800 hours total time. This airplane warrants 
your inquiry. 
TIMMINS AVIATION LIMITED 
MONTREAL AIRPORT, CANADA 
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OFFICE FRANCAIS D’EXPORTATION 
DE MATERIEL AERONAUTIQUE 





Export Agents for the 
French Aircraft Industry 


OFEMA - 4, RUE GALILEE, PARIS-I6 TEL. KLE. 89-10 - TELEGRAMS EXAERO 














Pilatus P.3 Trainer 


The product of finest Swiss precision work 


Up-to-date economical trainer for 
the instruction of pilots from first 
flight up to jet fighter stage. Built 
for elementary training and the 
advanced training of military and 
commercial pilots. In service with 
the Swiss Air Force. Under test at 
Swissair. 


A product of 


“PILATUS” AIRCRAFT 
WORKS 


STANS - SWITZERLAND 
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TECHNIKA 
4x5 in. (9x12 cm) 


The new camera 
for aerial photography 


Features : Sturdy, bellowless construction, easy to 
operate, with interchangeable nose piece with built- 
in filter holder, large collapsible frame finder system with 
double peep sight for normal, wide-angle and telephoto 
lenses, 4x5 in. (9x12 cm) Linhof universal back for 
double plate/cut film holders, Kinematic magazine for 
ten 4x5 in. cut films, semi-automatic 214x3% in. 
(6x9 cm) or 2Y%x2% in. (6x6 cm) Linhof Rollex 
roll film adapter for 8 or 12 exposures respectively. 
Two Anatomical Grips ensure rock-steady holding 

of the camera, even in open aircraft. Each of the 
lenses—focal length between 75 mm (3 in.) and 
270 mm (10 % in.)—and the pertaining nose 
pieces can be interchanged within seconds. 
On special request the Aero Technika may 
also be equipped with the self-capping 
Linhof focal plane shutter. The Aero 




































or transportation 
we will gladly 

send you a free copy 
for your files, 






and further leaflets 









about new equipment 





from time to time 





to keep you up 
to date with the 
latest developments. 












Murphy Radio Limited (Electronics Division), 
Welwyn Garden City, Hertfordshire, England 


CRC45E 








Technika is also suitable for long 
distance shots in sports and news 
photography. Please request 
RP tet detailed descriptive literature 
igi (Leaflet J/AT). LINHOF equip- 
RP ie ments have recently been 
awarded Gold Medals and 
the Grand Prix at the 
tri-annual exhibition in 

Se Milan. 
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Capt'n SHARP say's: “Here is 
what you have been waiting for 
fellows. The new JEPPESEN 
AIRWAY MANUAL for the 
U. K., EUROPE and the NEAR 
EAST. It helps make your IFR 
navigation a breeze’. 
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JEPPESEN 


AIRWAY MANUAL 
Join the thousands of Airline, 
business, and Military Pilots 
who depend on JEPPESEN 
AIRWAY MANUAL for complete, 
up-to-date, IFR Flight Data. 
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Each Manual includes: 





> JEPCO folding avigation (enroute) charts. Easiest 
to use in the COCKPIT. 


‘ Easy to read terminal area charts for congested 
areas. . 


‘ Easy to follow approach (let-down) charts. Detailed 
airport drawings, air traffic control data, entry 
requirements, master planning chart and other 
useful information. 







@ from the crash of a bird to a shell 


e from zero speed to Mach 2 


from —56° to +160° C 


Write for free folder 1C with sample charts. Dealer 
enquiries invited! 









SP Posen &4co GmbH 


Frankfurt Main + Kaiserstr.72-Germany 


For your flight manual requirements and the Jeppesen R-2 Computer 








Air Traffic Control 
System 
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8% INTERNATIONAL 


ENGINEERING SHOW 


INTERNATIONAL 
TRACTOR SHOW 


TURIN — September 27th to October 7th, 1958 


METALLURGY 

GENERAL ENGINEERING 

OFFICE MACHINES AND EQUIPMENT 

MACHINERY AND EQUIPMENT FOR 
WORKS ORGANIZATION 

MACHINE TOOLS 

GENERAL TOOLS 

ELECTROTECHNOLOGY 

ELECTRONICS 

NUCLEAR ENERGY 

PLASTICS, RUBBER, PAINTS AND 
BONDING MATERIALS 

CINEMATOGRAPHY 

PHOTOGRAPHY 

OPTICS 

TECHNICAL AND SCIENTIFIC PRESS 
AND PERIODICALS 


Associated Events : 


* 3rd Show and Contest for inventions and industrial 
Progress in Engineering 


* 10th International Plastics Congress 

* 10th International Cinematographic Congress 
* Engineering and Marketing Conference 

* Conference on mechanization of office work 
* 10th International Cinema Week 


* eas field trials of mechanized farm and other 
wor 





Delegations abroad : 


PARIS - Italian Chamber of Commerce 
in Paris - 124, rue du Faubourg 
St. Honoré - Paris VIII - Tel. 
a 46.27 - Balzac 39.80 


FRANKFURT AM MAIN - Italian Chamber of Commerce 
for Germany — Feldbergstrasse 
24 - Tel. 774.747 — 774.767 


BRUSSELS - Belgo-Italian Chamber of Com- 
merce — 61 rue du Midi — Tel. 
12.96.31 

AMSTERDAM - J. Leonard Lang - Stadhou- 


derskade 114 — Tel. 719.744 


GENEVA - Pondil S.A. - 1, rue de la Tour 
de-I'lle — Tel. 25.62.34 


WEMBLEY (Middlesex) 


- Fiat (England) Ltd. - Water 
Road - Tel. Perivale;5651 






























Swiss Routes 


Worldwide >» 


Whatever your destination : 

New York, South America, Europe, or the Near or 
Far East, you'll notice something different 

when you peruse a Swissair schedule: Swissair's 
close-knit route system offers you fast, 

regular, comfortable flights to 50 key cities 

in 5 continents. 


You get these extras too: 

Up-to-date aircraft equipped with RCA airborne 
weather radar 

Delicious meals—from Swissair's world-famous 
chefs—included in your ticket 

Abundant stopover facilities on long-distance 
flights, without extra charge 

Same fast service for cargo too 














Your travel agent will tell you : 
The price is the same, it's the service 
that's different 


SWISSAIR 
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18/8 
STAINLESS STEEL 








AT THE SERVICE OF 


THE INDUSTRIES OF 
LE-.COLLIER INDUSTERIEL 


TH E FUTU RE 2") R. DU FOUR, BRY-S/MARNE (Seine) - FRANCE 





Roket engines 


SOLID-PROPELLANT 
LIQUID-PROPELLANT 













of all powers 


Our rocket engines 
are used in, for example : 


— THE MIRAGE 
— THE TRIDENT 


— THE Sud-Aviation | Matra 
MISSILE 
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DE LA PROPULSION PAR REACTION 


1, voie des Sables - Villejuif (Seine) 
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AERONAUTICA MACCHI _ VARESE Established in 1912 










COSTRUZIONI AERONAUTICHE 


PAUL: MARTIAL 


GIOVANNI AGUSTA 






AGUSTA-ZAPPATA-8L 


under license from 


MARSTON 
EXCELSIOR L"° 


at Roven 





we manufacture 


* PLEXELITE 
FLEXIBLE 
TANKS 


(UU ALAttra-... 


for 
aircraft and liquid rockets 


LAMINATED 
PLASTICS: 


radomes 

antenna housings 
fin tips 

conduits 


FERMETURE ECLA IR 


DIVISION MARSTON 


6, RUE STANISLAS-CIRARDIN ROUEN 
TEL 71 06-72 


CASCINA COSTA (GALLARATE) 
ITALIA 





Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 
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SIMMONDS 


SAFETY 








NYLSTOP 


AND 


H.T. 


(High Temperature) 


S |—Sellers—Whitworth, etc. thread 








3, rue S.-de-Rothschild, SURESNES (Seine), LON - 55-40 
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25 & 29, Rue du Pont, NEUILLY (Seine) - Tél. MAIllot 49-35 et la suite 
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SOCIETE FRANCAISE D'CQUIPEMENTS POUR LA NAVIGATION AGRIENNE 





DEPARTMENT OF EQUIPMENTS 


Automatic pilotes 
Horizons 

Directional gyros and 
rate gyros 

Magnetic compasses 
Servo Mechanisms 
Magnetic amplifiers 


ELECTRONIC DEPARTMENT 


Ranging and guidance 
for aircraft and missiles 
Telecommand and Telemetring 
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GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A BATTERIES 








Gun fire control system for 40mm guns 


Already being 
delivered to 
several N.A.T.O. 


countries 





To serve you now and in the future 


Jetliners on order will make real demands 
on petroleum suppliers. With fuel requirements 
increased four-fold by the huge commercial jets, 
will your supplier be able to provide proper 


service in the difficult years ahead ? 


Twelve years ago, Esso pioneered and devel- 
oped high-speed hydrant refueling. This speedier 
and safer method is now available at many major 


international airports—a practical and efficient 


solution for the increased fuel capacities of to- 
day’s large piston-engined airliners and tomor- 
row’s giant jetliners. Esso Aviation Turbo Oil 15 
and 35, developed a decade ago, are sri// the only 
synthetic lubricants approved for the engines 


of the world’s most advanced turbine airliners. 


Your experienced Esso airline representative 
and technical service man will be glad to show 


you how Esso has prepared to meet your air- 


craft’s unique fuel and lubrication requirements. 
No matter how complex your problem, Esso can 


serve you better. 


A good sign to fly with... 
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AVIATION PRODUCTS 





